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Abstract 
 
Improving the quality of care provided to children has been one of the priority concerns 
for health planners world wide during  the last 20 years. 
Several strategies and interventions were identified to improve the situation of child 
health during the last 2 decades. 
National programmes for immunization of children, control of diarrhoea, control of acute 
respiratory infections, control of malnutrition and promotion of breast feeding are among 
those strategies. 
The integrated management of childhood illnesses strategy with its three components 
(improving skills of health workers, improving health system and improving family 
practices related to child health) is a recently adopted strategy by the government of  
Sudan to improve the situation of child health. 
This study was conducted to evaluate the response of mothers to home management 
recommendations which is part of IMCI case management protocol, delivered by trained 
medical assistants to mothers during their visits to health facility seeking care for ill 
children. 
The study was conducted in Elreef Elshamali locality in Khartoum State where IMCI was 
implemented during 1998-2000 and Elsileet locality where IMCI was not implemented 
was used as control area for comparison. 
In the study and control areas a group of 447 and 443 children respectively were enrolled 
in both areas at first level health facilities and their mothers were interviewed during 
home visits to evaluate their response to home management recommendations. 
The major variables measured to evaluate the mother’s response are: 
 
1- Children given increased fluids during this illness. 
2- Children given continued feeding during this illness. 
3- Children given increased breast feeding during this illness. 
4- Children brought for follow up. 
5- Children brought back immediatelly if they developed certain signs. 
 
A significant difference was observed between the study and control groups, 83% of the 
study mothers increased fluids for their ill children while only 55% of the control mothers 
did the same. 
Also 52% and 45.6% of the study and control mothers respectivelly gave their children 
increased breast feeding. 
The response to follow up was found to be very limited in the study and control groups, 
14.8% and 9.9% in both groups respectivelly but still the difference between the study 
and control is statistically significant. 
This result is considered very satisfactory compared to previous similar studies. 
It is concluded that the positive practices of mothers related to their children illness have 
good impact on the children’s health and this could be further improved through IMCI 
strategy. 
Firther studies to explore possibilities to strengthen counselling through IMCI strategy is 
recommended. 
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Introduction 
Sudan is the largest country in Africa it extends over an area of 2.5 million sequare 
Kilometers. The country total population was estimated in 2000 to be 31.08 million  (1) 
Rural urban migration has been steady and high .The annual growth rate for the urban 
population between 1983-1993 was estimated to be 4% compared to 1.6% for the rural 
areas and up to 2000 it was estimated that only 33.3% of the population live in urban 
settings . Total population growth rate between 1998-2003 was estimated to be 2.6% per 
year (1). 
The proportion of population under 15 years is 43.3% and children under five years 
comprising about 16% . women in the reproductive age constitute about 24% (7.5 
million) and the total fertility rate was estimated to be 5.7 (1). 
The crude Birth rate was estimated to be 37.8 per 1000 population and the crude death 
rate was 11.5/1000 pop. in 2000 (1). 
Infant mortality as one of the important health indicators was found to be 68 /1000 live 
Birth according to the preliminary results of the most recent survey which also indicated 
an under five mortality of 104/1000 live births (2). 
The literacy rate was estimated to be 53.3% (1) and the recent safe mother hood  survey 
found illiteracy level of 60% among females (2). 
Sudan  adopted the decentralized fedral system  and further strengthened in 1994 when 
the decentralization act subdivided the county in to 26 states ( 3). 
Each state has its governor (wali) and state ministers including state Minster of health, 
and each state is divided into provinces and these into districts, which is equivalent to the 
health area .The smallest health administrative unit (3), 
The situation of child health in Sudan in terms of major causes of morbidity and mortality 
is not different from many other developing countries. Reports of the recent national 
multiple indicators clustor sampling survey (2000) showed that 28.2% of the surveyed 
children in the northern states were suffering from diarrhoea during the 2 weeks 
preceding the survey, also the same source indicated an ARI prevalence among under 
five of 16.7% and 28.2% in the northern and southern states receptively (4). 
According to the same survey ,malnutrition was found to be 11.2% over all and 7.11% 
among them were severely malnourished . 
Vitamin A deficiency was identified among the childhood problems earlier and the latest 
MICS survey showed that 40.4% and 45.5% of children in the age group between 5 
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months up to 59 months in the northern and southern states respectively didn’t receive 
vit. A supplements (4). 
Analysis of the out patient case load in all health facilitis in sudan in 1998 found that 
,more than 70% of out patient case load among under five children is due to only 5 
conditions, malaria, pneumonia with other ARI problems, diarrhoea, malnutrition and 
measles (5). 
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Causes of outpatient visits among under five children in health facilities 
Source: Annual health statistics report FMOH 1998 
The picture among inpatient group all over the country is not different from the out 
patient group, where more than 80% of the admitted cases are due to the same causes. 
The same conditions are contributed by more than 75% of under five hospital deaths. 
 
The causes of under five hospital’s admissions 
Source: Annual health statistics report FMOH 1998 
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Causes of under five hospitals deaths in all hospitals 
Source: Annual health statistics report FMOH 1998 
 
 
Although sudan has adopted the primary health care strategy before  Alm- ATA- 
international conference in 1978, however national strategies to contain causes of major 
childhood mortality and morbidity in Sudan were initiated after that conference, when the 
basic components of the primary health care strategy  were identified . 
Interventions to work through this  strategy  were put in place and different management 
mechanisms were identified during the last 2 decades.Those are including large number 
of diease control programmes , among them are  national programmes for control of 
malaria, malnutrition, diarrhoeal diseases, acute respiratory infections and measles 
through EPI programme. 
All those programmes are still functioning and most of them achieved a considerable 
success towards their objectives. But still the picture of childhood mortality and 
morbidity in terms of major causes needs more comprehensive approach. 
The Integrated Management of Childhood Illness strategy which have been developed by 
WHO and UNICEF, addresses the major childhood killers in developing countries, 
Heart diseases
1.8%
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namely, malaria, diarrhoea, pneumonia, malnutrition and measles, hypothetically seems 
quite suitable for Sudan situation. 
By the end of 1996 The concerned authorities in the federal ministry of health felt the 
need for introducing IMCI to Sudan (6). And it is expected to have a good impact on 
improving child health indicators through proper management of cases which involves 
early detection of severely ill children and their immediate referral to hospitals which will 
have its direct effect on reduction of mortality. 
The organization of different levels of health care to children will be affected positively 
since referral is one of the important actions through this strategy. 
Also drug management and supply system will be strengthened through availing and 
rationalizing use of drugs. 
At higher levels more coordination and integration between different concerned 
programmers is one of the expected out comes. 
Rationale: 
Improving family and mothers practices related to child health which is one of IMCI 
components is considered one of the effective interventions in reducing child mrbidity 
and  mortality. 
Counsel the mother of the sick child is one of the IMCI modules used in case 
management training .It includes information and skills to be performed by the health 
worker during counseling with mothers .The health worker gives a set of an important 
advises to the mother which referred to in this study as home management 
recommendations. 
Examples of those recommendations is how to give oral drugs, increase fluids , continue  
feeding during the child’s illness and how to recognize the signs which need urgent 
referral. A number of studies have shown that appropriate administration of oral 
antibiotics for children with pneumonia (usually done by their mothers at home) can 
reduce pneumonia related mortality by 30% in many countries. (7) 
Also many studies conducted in different countries had made an evidence that 
recognition of signs of children’s illnesses which need immediate care seeking by 
caretakers have direct impact on reduction of severe complications of diseases and death. 
This study is focusing on home management recommendations given by medical 
assistants  during counseling and response of mothers to those recommendations. 
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Identification of the  factors influence the response of mothers is expected to be useful in 
designing  the appropriate methodes to communicae with mothers     
Hypothesis: 
The positive response of mothers to home management recommendations given by the 
medical assistants trained in IMCI during counselling , as part of IMCI case management 
protocol, is expected to have good impact in reducing the sevirity and compilications and 
so improve the outcome of children’s illness. 
Objective: 
The general objective of this study is to promote child health through  improving 
mothers’s practices related to child health and illness. 
 
Spesific Objectives: 
 
1- To measure the response of mothers to home management recommendations 
given to them by medical assistants in first level health facilities as part of 
IMCI case management   protocole  in Elreef Elshimali locality where IMCI 
is implemented during 1998-2000. 
2- To measure the response of mothers  to home management recommendations 
given to them by untrained medical assistantsin in first level health facilities 
in Elsileet locality (control area) where IMCI is not implemented. 
3- To evaluate the outcome of children’s illnesses of respondent and non-
respondent mothers  in the study and control areas. 
4- To identfy the socio-economic factors associated with mothers response in the 
study and control areas. 
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Child Survival Strategies 
Background: 
For decades, the focus of international public health concern has been on reducing child 
mrbidity and mortality and rightly so, as recently as the mid 1980, 15 million children 
under the age of five years died each year representing 30% of all deaths worldwide. (7) 
About 36% of all those deaths were in Africa region while 33% were in Southeast Asia 
and 14% in eastern Mediterranean region (which includes Sudan). (7) 
During the last 15 years the number of children under five years olds – dying worldwide, 
has fallen by 2.2 million and the risk of child dying before age five has fallen from 25% 
to 7% and mortality has declined steadily at an average of about 1% per year .The 
absolute number of children under the age of 5 years dying has fallen from an estimated 
15 million in 1980 to about 11 million at the end of the 1990s (7), and 10.5 million in 
2000 remarkably, this decline has occurred in the face of increased number of births, 
spreading resistance to commonly used antibiotics and anti- malaria drugs and, the 
growth of the AIDS pandemic.(8) 
70% of all those deaths globally and even higher proportion in developing countries is 
attributable to five major conditions, Diarrhoeal diseases, acute respiratory tract infection, 
malnutrition, malaria and measles. (7) 
Distribuation of 21.2 million deaths among children less than 5 years old in 
all developing countries, 1993
Malaria
6.2%
Other
33.1%
ARI-measles
5.2%
ARI
26.9%
Diarrhoea 
22.8%
Measles
2.4%
Diarrhoea measles
1.9%
ARI- Malaria
1.6%
Malnut. 
54%
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As proved through different experiences in different countries and globally, all these five 
conditions were preventable with simple interventions using current avilable  technology. 
This steep decline in deaths among infants and children has provided evidence of an 
important success story in international development. 
Better access to basic health services including vaccination, oral dehydration therapy, and 
antibiotic for pneumonia together with improvement in social conditions – including 
higher standards of living have been important factors in improving the survival rate of 
children. 
As deaths among children under 5 years have declined in many developing countries, 
contributing to both demographic and epidemiological transitions, the proportional 
mortality accounted for by some conditions has increased: this problem has been 
relatively ignored by the international health community. For example, the greatest 
decline in childhood mortality rates has occurred among children in the postneonatal 
period; this has led to a relative increase in the occurrence of neonatal and perinatal 
mortality (8). 
Global Strategies for improving child health:  
Global strategies for reducing childhood mortality have been of two basic types. The first 
are ambitious disease- specific, technologically dependent strategies aimed at achieving 
dramatic , successes in a relatively short time (26). The notable failure of the most 
ambitious programme of this type, was the malaria eradication programme (not 
exclusively a child health programme, but one that was expected to make a major 
contribution to reducing child mortality) which was launched in 1950s and abandoned in 
the 1970s – contributed  strongly to a shift in thinking . 
The more community based  strategy is the primary health care , with its goal of health 
for all by the year 2000 was adopted by the world health Assembly in 1977 (27) Primary 
health care sought to broaden the focus of health services by emphasizing programmatic 
areas instead of specific diseases. Accordingly, the provision of universal planning, 
improved water supplies & environmental sanitation become objectives.  These were to 
be achieved through an equitable distribution of resources ,community involvement,  
emphasis on prevention instead of clinic –based curative interventions, and a 
multisectoral approach.      
A debate over the degree to which the objectives of primary health care can be translated 
into effective programmes resulted in the emergence of “selective primary health care”. 
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This new strategy, which targeted the control of diseases identified as the most important 
contributors to decreased mortality, was intended to be more focused and more feasible 
(7). A number of specific, more vertical programmes were promoted to channel relatively 
meager resources into areas in which demonstrable success could be achieved in the 
medium –term. Furthermore, the emphasis was clearly put on programmes that would 
contribute to achieving decreases in mortality among infants and children, since children 
were considered to be the most vulnerable segment of the population because they have 
the highest rates of preventable death.  
The world Health Organization for example, first developed the Expanded Programme on 
Immunization and subsequently the Programme for Control of Diarrhoeal Diseases and 
Programme of Control of Acute Respiratory Infections. UNICEF chose four specific 
interventions on which to focus- growth monitoring, oral dehydration therapy, breast-
feeding promotion, and immunization known by GOBI (28). It later added three more 
(food, family planning, and female education). Bilateral donors followed, channeling 
funds into what came to be called “child survival” programmes; good examples are EPI 
programme, CDD, ARI, control of protein energy malnutrition and elimination of Vit. A 
deficiency, Iron deficiency,and iodine deficiency. These retained their roots in 
community-oriented, population-based, primary health care, but at the same time had 
been built on the important lessons which have been learned from both the failed malaria 
eradication programme and the successful smallpox irradiation programme (29).  
Currently several attempts and new approaches are underway, the tow good example are 
the rollback malaria movement and the Integrated Management of Childhood Illness 
strategy. 
 The later have evolved from the selective primary health care programmes that aimed to 
control Diarrhoeal diseases and acute respiratory infections by working with health 
workers and strengthening health systems.    
It also emphasized the need for community participation, for strong and effective 
partnerships between public and private sectors, for intersectoral links, and the need to 
combine medical technology with behavioural interventions.  
Child Survival Strategies in Sudan: 
The Primary Health Care Programme in Sudan was launched in 1997 after a situation 
analysis for the health services, which take place in 1976 and followed by development 
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of a two separate programmes one for the northern part of the country and the other was 
for the southern part (30).   
 The two programmes identified for the first time, some new strategies like the 
integration of health activities with community development schemes and a creation of an 
entirely new strategy of health care providers called the community health workers (31).  
In 1978 Sudan participated in Almata conference which adopted the primary Health Care 
as strategy (32).    
To achieve the objective of health for all by the year 2000, then the country adopted the 
different component of the primary Health Care.  
In 1990, the world summit declaration identified 27 goals to be achieve for the well being 
of women and children Sudan had participated in that declaration like many other 
developing countries (33).  
The Federal Ministry of Health adopted a set goals related to the major health priorities 
on the context of the comprehensive national strategy to be achieved by the year  2000 
national policies to achieve those goals identified through the existing programmes for 
child health (34).      
Control of Acute Respiratory infections:- 
 
ARI are among the commonest causes of death in children in developing countries. Four 
of the estimated 15 million deaths occur each year among children under 5 years of age in 
developing countries are due to acute respiratory infections (approximately 4 millions),  
two thirds of these deaths are in infants (20). 
Clinical experience and intervention studies indicated that early treatment with antibiotics 
could reduce mortality from pneumonia. Many pneumonia deaths occur at home, some 
after only few days of illness. The key practice to reduce ARI mortality is to ensure better 
access to timely use of correct case management of pneumonia (10). 
To overcome and combat this situation , WHO established an ARI control Programme in 
1982 with the following specific objectives: 
• To reduce the severity of, and mortality from ALRI, mainly pneumonia, in 
children under 5 years of age 
• To reduce severity of & prevent complications from AURI     ( Deafness,  
Rheumatic fever) 
• To reduce the inappropriate use of antibiotics and other drugs for the 
treatment ARI in children. 
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• To reduce the incidence of (ALRI) pneumonia in children. 
The primary strategy to achieve the first 3 objectives is to improve the case 
management of children with cough or difficult breathing, and with ear and throat 
infection. ARI standard case management guidelines were developed and distributed to 
different countries. 
Other strategies are communications to increase the communities and families' 
awareness about ARI, control of risk factors and endorsement of EPI activities.  
National Programme for Control of ARI in Sudan: 
ARI is a leading cause of morbidity & mortality among children under five in sudan. The 
prevalence of ARI in Sudan is found to be one of the highest among children diseases 
(41%). ARI contribute much to the overcrowding in the Outpatient clinics, and represents 
about 33% of the outpatient attendance. Also as many as 42% of pediatric Inpatient beds 
in the country are occupied by ARI cases, of them Pneumonia cases are 21%. (44). As a 
consequence ARI place a very heavy burden on health facilities and national health 
budgets. 
The National Programme for Control of ARI in Sudan was established in 1987 with the 
following main objectives:  
• To reduce ARI related mortality  
• To reduce complications & severity of AURI (Deafness, Rheumatic fever) 
• To reduce the unnecessary use of drugs. 
• To reduce incidence of pneumonia cases.  
         The following Strategies were adopted by the Programme . 
• Adoption of the standard case management . 
• Communication with mothers, is one of the major strategies that identified by the 
Programme to raise the awarness of mothers. 
• Endorsement of EPI activities ( Pertussis, Diphtheria & Measles) 
• Control the risk factors which include malnutrition, poor breast feeding practices, 
vitamin A deficiency, low birth weight, crowding and exposure to air pollution, is 
a multisectoral responsibility involving many sectors  
Control of Diarrhoeal Diseases:- 
Up to 1980, diarrhoea was considered the leading cause of child   mortality, accounting 
for 4.6 million deaths annually (7). Efforts to control diarrhoea over the past 2 decades 
have been based on multiple, potentially power full interventions implemented more or 
less simultaneously.  
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Oral Re-hydration Therapy   (ORT) was introduced in 1979 and rapidly became the 
corner stone of programmes for  Control of diarrhoeal diseases, Consisting of the oral 
administration of a mixture of salts, and water, ORT was potentially the most significant 
medical advance of the 20th century  (8). 
Other important interventions likely to have had an impact on mortality caused by 
diarrhoea include the promotion of breast- feeding, improved supplemental feeding, 
female education and immunization against measles.  
These interventions together with ORT adopted to be the major strategies for the global 
WHO programme for control of diarrhoeal diseases (CDD) launched in 1979 and 
followed by national programmes in more than 99 countries ( sudan is one of them ) 
within the first few  years (7).  
Improvement in socio-economic status, safe water supply, safe faces disposal and the 
provision of vitamin A also have played a role in control of diarrhoeal diseases in 
different settings.  
At the world summit for children in 1990, over 150 countries under took to attain 80% 
ORT coverage by 1995 with a view to achieving a reduction of 50% in mortality 
attributable to diarrhoea by 2000 (33). 
A review of the strategy for controlling diarrhoea through case management, with special 
reference to ORT and the relation between its implementation and reduced mortality was 
conducted by WHO during 2000 and provided a useful guidance for child survival 
programmes and suggested that with adequate political will and financial support, cost 
effective interventions – like ORT can be successfully delivered by national programmes, 
further more it also provided important lessons for evaluators.  
 Communication and public awareness was one of the successfully proven strategies to 
reduce diarrhoeal mortality and morbidity. 
 
Control of malnutrition :- 
Bearing in mind the three key determinants of a sound nutritional status are food health 
and care any factor that creates an obstacle in access to these commodities at the 
individual, or community levels becomes an immediate, underlying or basic cause of 
malnutrition. While inadequate food intake or interference with its utilization within the 
human body is immediate causes of malnutrition, food availability or lack of it at the 
family level directly affects intake of food. 
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Malnutrition in Sudan: 
Available information indicate that family level availability of food differs from one part 
of the country to another and that it is below normal requirements for a significant 
segment of the Sudan population, especially in Eeastern, Kordofan ,Darfur and the 
Southern States (40).  
 The quality of care that children receive is unsatisfactory, affected either by ignorance or 
poverty. Available information indicates that the onset of malnutrition in children is 
mostly between the age of 1-2 years, which is clearly the period during and immediately 
after introduction of complementary feeding  . This is closely associated with the 
mother’s knowledge/education and with disease incidence, especially diarrhoea, malaria, 
measles respiratory infections and other communicable diseases including intestinal 
parasites. 
For the same reasons mentioned above, the nutritional status of women, especially before 
and during pregnancy is affected, leading to low birth weight and other nutritional 
consequences on the young infants. Available records suggest that food 
consumption/distribution  habits and practices within the family are affected by 
traditional pattern and taboos which may negatively affect the nutritional status of women 
and children .  
Protein energy malnutrition: 
Efforts towards the control of protein energy malnutrition (PEM) dated back to 1960 with 
a focus on nutrition assessment surveys although no clear interventions were available 
(34).  
Several attempts have continued at different level to address problems of malnutrition, 
with an objective of establishing more sustainable programmes for improving the 
nutritional status of children and women. These include growth monitoring activities in 
health facilities, establishment of nutrition centers and training of personnel at different 
levels. Activities in MCH centers focused on education  during the antenatal period. 
Other health education activities were also carried out with an emphasis on promotion of 
breastfeeding and sound complementary feeding practices. However, most of these 
activities were carried out on small scale and national level coordination ,and monitoring 
was inadequate . 
In 1992 a community –based nutrition surveillance system was introduced as a pilot 
project for early warning purposes  (41).The main objective is to involve communities in 
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assessing/analyzing their own situation and in developing appropriate local programme 
activities to address these problems in a spirit of self –help and self –reliance. 
Communities are trained in simple techniques of data collection and involved in 
collecting nutritional and socio- economic data with a focus on monitoring the situation 
of children and women (41) 
Micro nutrients : 
Deficiency of the three micronutrient iodine, vitamin A and Iron, are recognized as issues 
of national public health concern in Sudan ( 40 )  
Iodine deficiency Disorder (IDD):- 
Iodine deficiency disorder (IDD) have serious effects and is the most common cause of 
preventable mental retardation .It can also cause goiter, brain damage in the fetus and 
infant and also miscarriage. IDD is prevalent in Darfur, Kordofan, and Khartoum. Eastern 
,Northern and Central regions. An estimated 2.3 million people are at risk in these, areas. 
Goiter prevalence rate (TGR) studies carried out among school children in selected states 
found prevalence rates of 87% in Darfur, 68% in Kordofan 75% in Central, 17% in 
Khartoum and 13% in Eastern states in  1990 (40). Small-scale studies on mean urine 
iodine values conducted in Darfur, Khartoum and Eastern states. Indicated values of 
65%, 84% and 19% respectively . 
IDD control activities were initiated under the Endemic Goiter control project since 1989. 
Distribution of iodized oil capsules has been implemented targeting children under 18 
years and females under 45 years in Darfur, the most endemic area. Other small scale 
interventions were also carried out in the Bara area of North Kordofan, including the 
filtration of iodine into water wells and fortification of sugar with iodine .In Keeping with 
the global strategy universal salt iodination (USI) was adopted by Sudan government as a 
long term strategy towards control of IDD. 
Vitamin A deficiency: - 
Several studies on Vitamin A Deficiency (VAD) have revealed the prevalence of various 
symptoms, i.e. night blindness among children is around 2.8-0.4% and in the range of 
3.0-9% for Bigots spots and around 0.2-0.5% for corneal ulcers. 
In 1990 the routine health reporting system showed a total of 103,940 (41f) VAD cases, 
of whom 18% were among children under 15 years of age, 41% among adolescent girls 
and adult and 41% among adolescent boys and adult men. However this may be 
underestimated as the data is derived from only 25% of health units. Vitamin A 
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deficiencies are most prevalent in Darfur, Kordofan, Eastern and southern No systematic 
studies have been carried out on serum retinol levels. 
Although no separate programme exists for control of VAD, supplementation of Vit. A 
has been pursued d on a nation –wide scale since 1991 through six monthly distribution 
of prophylactic megadose of Vitamin A capsules to children aged 6 months to two years 
and to lactating mothers during the first six weeks after delivery (41). Treatment of 
clinical cases has also been carried out in health facilities .The distribution of Vit. A 
capsules was stepped up in 1993 by incorporating it as part of the campaign against 
polio. The policy was modified in 1995 to cover children 6 months old up to five years of 
age  
Iron deficiency Anaemia 
Anaemia among women. And children is widely spread and is a major health problem 
especially when it’s associated with commonly prevalent diseases. e.g. malaria 
malnutrition , intestinal parasites amoebic dysentery, etc. In 1990 anaemia was identified 
as the principal cause of illness for over one million cases reported by the Health System. 
Over 40% of the cases were in children under 14 years of age, and 34% among adult 
women (34). However, the magnitude of IDA is expected to be more than this since only 
severe cases tend to report to health facilities .In addition records have depended mainly 
on clinical presentation without any systematic studies on blood hemoglobin levels. 
The main cause of micronutrient deficiencies in Sudan is overall malnutrition, a result of 
inadequate feeding and disease acting in an inter linked  manner, Underlying this is non- 
availability of the right foods poor consumption habits and lack of knowledge, especially 
mothers knowledge regarding the right foods. 
Adhoc distribution of iron/ folate tablets has taken place in MCH clinics targeting mainly 
pregnant women. However this type of distribution has been greatly dependant on 
availability of external funding for procurement of supplies. Iron/folate tablets are 
included in the essential drug kits which are predominantly distributed in emergency 
affected areas. Information is not available on coverage and monitoring is lacking (43). 
Malaria control:- 
A malaria control programme can be defined as an organized  effort to carry out those 
anti- malaria measures which are possible with available resources and suitable for the 
epidemiological conditions with the objective of achieving the greatest possible reduction 
of mortality and morbidity.(48). 
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Malaria control activities are divided according to the classification proposed by Russell 
into:- 
? Measures designed to prevent mosquitos from feeding on human 
? Measures designed to prevent or reduce the breeding of mosquitos by eleminating 
the collection of water or by altering the environment. 
? Measures designed to destroy the larvae of mosquitos. 
? Measures designed to destroy adult mosquitos. 
? Measures designed to eliminate the malaria parasite in the human host.  
World wide, WHO formulated A Strategy for malaria control to address the serious 
malaria situation in many regions of the world. This strategy was endorsed by the 
Ministerial conference on malaria in Amsterdam in 1992 (49). It is  generally accepted 
that malaria eradication is not a realistic goal (with exception of some parts of the world). 
Measures should be directed towars reduction of malaria morbidity and mortality with 
their consequences on human performance and socio-economic development . This  will 
require an improvement in the capacity of health services to provide diagnosis and early 
treatment within the umbrella of PHC. 
Four fundamental elements have been identified :- 
-Early diagnosis and treatment. 
-Selective application of vector control including human –mosquito barriers. 
-Development of epidemiological information system. 
-Early detection or forecasting of epidemics and rapid application of control 
measures.(Global malaria control strategy). 
Recently in 1998 WHO adopted Roll Back Malaria (RBM) initiative as a new approach 
for malaria control. This approach will be built on all current malaria efforts and on the 
existing Global malaria control strategy. RBM will be based on regional, 
epidemiological and health system needs and focus on community and district level 
actions. 
Instead of setting firm global targets desired achievement levels such as halving global 
malaria mortality by 2010, and a further halving by 2015 will be presented to partners of 
RBM, global organizations, national authorities, and local communities as a 
challenge.(50) 
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In Sudan P falciparum is by far the most frequent species constituting more than 90% of 
the infection encountered compared to P. vivax and P. malariae, which constitute 5-10% 
of infections? P. Oval is not found in the Sudan. (51) 
The only confirmed vectors of malaria in  Sudan are Anopheline Gambia and Anopheline 
funestus, which have a high control potential and a wide distribution.  
Sudan has a long history and experience in malaria control, but control effort were 
always limited in area and discontinued. 
The first organized control programme was started after Balfour assigned sanitary work 
including the important aspects of antimalarial measures. Until 1919, malaria control 
operations were limited to urban areas. In response to Gezira scheme (1920 –1925) the 
attention was shifted to rural areas with the objective to supress any exacerbation of the 
situation. During mid 1970s , the National Health Programme for sudan gave special 
attention to malaria. Two programme out of 8 programmes were directed towards malaria 
control. (52) 
One of the negative features in malaria control in Sudan is that, since colonial era , 
control measures has been equated with mosquito control. Mosquito control up to now 
consumed a considerable amount of resources. They depend also on central funding. The 
Blue Nile Health Project is a good example for these negative aspects of malaria control 
in Sudan. This project was implemented in Gezira scheme in 1978, and was included all 
water- borne diseases and integrated a variety of vector control measures to achieve a 
reduction in the intensity of theses diseases. The project made full use of the local 
communities through village health committees composed of social and religious leaders. 
The programme design was vertical in nature and these two points lead to its failure. 
Expanded Programme on Immunization:- 
Vaccine- preventable diseases are responsible for a significant proportion of 
approximately 11 million deaths that occur annually among children under 5 years of age. 
(7) 
The Global Programme for Vaccination and Immunization, established by the World 
Health Organization in 1994, defines its goal as “ a world in which all people at risk are 
protected against vaccine –preventable diseases 
The EPI focuses on the prevention of selected childhood diseases and, through support to 
national immunization programmes, aims to achieve 90% immunization coverage of 
children born each year. Its goal are to eradicate poliomyelitis from the world, reduce 
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measles deaths and incidence, eliminate neonatal tetanus as a public health problem and 
introduce hepatitis B vaccine in all countries. 
The EPI recommends that all countries immunize against poliomyelitis, diphtheria, 
pertussis, tetanus and measles, and that countries with a high incidence of tuberculosis 
(TB) infection should immunize against TB. Hepatitis B vaccine should be  integrated 
into national immunization Programme in all countries by 1997. Immunization against 
yellow fever is recommended in endemic countries. (7) 
The epidemiology of vaccine- preventable diseases changes after immunization 
programmes are well established and high coverage is attained. The degree of change 
depends on the mechanism of action of the vaccine, the level of coverage achieved, the 
presence of non- human hosts for the organism, and characteristics of the infectious 
organism. 
An important issue is whether vaccines protect against infection of humans by a bacteria 
or virus, or whether they only reduce the severity of disease among persons who are 
infected by the organism. Live viral vaccines such as measles and polio vaccines , for 
example, confer resistance to infection (and thereby prevent disease); this means that 
transmission of infection is also reduced by immunization. For these vaccines, the 
concept of “herd immunity” is relevant, that is the indirect action of the vaccine, once a 
high proportion of the community is immunized, on reducing transmission of the 
infectious agent and thereby making it less likely that persons (including unvaccinated 
persons) will be exposed to the agent. 
For vaccines that protect against infection and are administered in infancy, immunization 
of a large proportion of the community reduces transmission of thr agent and reduces the 
chance of susceptible persons being exposed to the agent. Unimmunized children are 
therefore likely to reach an older age before they are exposed to the infectious agent , 
leading to an increase in the average age of infection. In Yogyakarta , Indonesia, the 
incidence rate decreased markedly among children inder five years of age after vaccine 
was introduced in 1977, but increased slightly in children aged 5- 9 years from 1978- 82 ( 
53). 
The implication of changes in the age at infection depend on age- related changes in the 
outcome of infection. For measles, severity of disease is highest in children under 3 years 
of age. 
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EPI in Sudan:- 
EPI in Sudan officially began in 1976 and it inherited much of the personnel and 
equipment that had been employed during the smallpox eradication campaign. During its 
initial years EPI worked mostly in large cities where there was a constant supply of 
electricity. 
In 1980 national program onjectives were set that called for 80% coverage in 45 centers 
and their surroundings. By 1984, howerver, only 3% of all Sudanese children under one 
had been immunized against measles. (54) 
With large increases in external support, EPI began work in 1985 on an “ Acceleration 
Immunization Plan” with the objective of fully immunizing 90% of Sudanese children by 
the end of 1989. (55) 
Prior to February 1989 EPI technical guidelines called for only pregnant women to 
receive Tetanus Toxoid. This policy was changed so that all women 15 to 45 are now 
eligible to be vaccinated with TT. 
The general objectives of EPI in Sudan are to promote child health, and to reduce 
morbidity and mortality due to the six-Immunizable diseases. 
The intermediate objectives are:- 
? Immunize 80% of all children under one year , and maintain this level of 
immunization coverage. 
? Immunize 80% of pregnant women by TT. 
? Eradication of transmission of wild poliovirus by the end of the year 2001. 
? Elimination of neonatal tetanus 
? Reduction of measles related death by 95%. Of 1984’ rate. 
The strategies of EPI  in sudan :- 
? Acceleration of routine immunization.  
? Development of outreach services in remote areas and for nomad’s population. 
? Improvement and strengthening of cold chain ,Improvement of health works 
skills,Improvement of information system (including surveillance), and 
Conduction of campaigns.  
Sudan has shown great commitment to polio eradication, it has carried out eight annual 
National Immunization Days (NIDs) since 1994, targeting an estimated population of 4.5 
million children. 
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Routine immunization coverage in Sudan at this time varies significantly throughout the 
country. However, routine coverage overall has decreased, and is much lower in a 
number of states, such as the Darfur states in the West and Government- controlled areas 
of the South, compared to Khartoum and areas of the North and North- east. 
 
 
Integrated Management of Childhood Illness 
 
Control of infectious diseases among children and particularly among children 
less than five years old, the age group where the burden of diseases and deaths 
are concentrated is increasingly started to be among the higher priorities during 
the last 15 years. (7)  
Seventy percent of deaths globally, and a higher proportion in developing countries, are 
caused by just four diseases. Acute respiratory infections, diarrhoea, malaria and measles 
in combination with malnutrition.    
Projections based on the analysis of the global burden of disease conducted by WHO in 
1993 indicated that these conditions will continue to be major contributors to child deaths 
in the years 2020, unless significantly greater efforts are made to control them (7).  
In addition looking to the morbidity, the same causes are there. At least three out of four 
episodes of childhood illness are caused by one of these five conditions, and every day 
millions of parents seek health care for sick children, talking them to hospitals, health 
centers, pharmacists, community health care providers and traditional healers (20). 
The evidence that a large proportion of childhood morbidity and mortality in the 
developing world is caused by just five conditions doesn't in itself argue for an integrated 
approach to the management of childhood illness. However most sick children present 
with signs and symptoms related to more than one of these conditions. 
This overlap means that a single diagnosis may be neither possible nor appropriate. 
Treatment of childhood illness may also be complicated by the need to combine therapy 
for several conditions. An integrated approach to managing children is there for 
indicated, as is the need for child health programmes to go beyond single diseases and 
address the over all health of a child.  
Much has been learned from disease specific programmes in the last 15 years. The 
current challenge is to apply the lessons learned from these programmes to strategies that 
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promote coordination and where appropriate greater integration of activities in order to 
improve the prevention and management of childhood illness.  
 
The interventions, which make up the IMCI, are of three types:  
The first intervention: 
The first intervention addresses the skills of health workers and this known as the first 
component. It concerns with the development of standard guidelines for training of health 
care providers at first level health facilities and referral facilities.  
The guidelines and training materials of the integrated management of childhood illness 
have been developed by WHO and UNICEF in collaboration with other agencies and 
those are the generic ones which need to be adapted by each country before 
implementation of the activities (16). The adaptation process is a key element in national 
preparation for implementing IMCI, it is a mechanism for developing consensus on 
technical issues across diseases conditions, and helps to mobilize a range of expertise 
from within and outside ministers of health to contribute to the common effort to improve 
the quality of health care for children. Adaptation ensures that the most serious childhood 
illness, first level health workers must be able to treat are included (56). 
It also ensures that, the materials are consistent with national treatment guidelines and 
other polices, and that the guidelines are feasible to implement through the health system 
and in communities. 
The IMCI guidelines for health worker in first level health facilities describe what health 
worker needs to do to reduce child mortality and avert significant disability. These 
guidelines approach the assessment and treatment of major childhood illness in a 
comprehensive and systematic way, combining the steps needed to manage several 
different conditions, the use of these guidelines leads to accurate classifications of illness 
in outpatient settings, ensures appropriate combined treatment of all major illness, and 
speeds up the referral of severally ill children.  
The IMCI guidelines rely on detection of cases based on simple clinical signs with out 
laboratory test, and offer empirical treatment. A careful balance has been struck between 
sensitivity and specificity in the classification of illness using as few clinical signs as 
possible, and signs that health workers back grounds of disease can be trained to 
recognize accurately. 
 32
 The guidelines were developed to address the major killers of children globally and are 
there for appropriate for most countries with high infant mortality rates specifically more 
than 40 per 1000 (57).  
The second intervention :- 
IMCI can only be effective in reducing child mortality if key elements of the public 
health system are in place and are functioning adequately, there for this intervention is 
addressing many of those element and is known as the second component.  
Experiences of the first group of countries implementing IMCI demonstrated that this 
intervention requires broader systematic changes to support change in the health facility 
(20).  
Essential changes needed to improve public health system are involving the following 
areas: -  
Ensuring the availability of drugs and supplies :- 
The availability of IMCI drugs for children who need them is related to national drug 
policies, (particularly those effecting drugs in first level facilities) and the management of 
drug supplies (procurement, description and monitoring of drugs), national practices in 
the prescription and dispensing of drugs and correct use of the drugs in treatment. 
Since none of these areas affecting the availability of drugs is unique to IMCI, 
coordinated approaches are often required to avoid parallel system or the duplication of 
activities among different health care programmes.  
Although the generic IMCI guidelines for first level facilities require only a limited set of 
drugs the complex and interrelated issues of drug procurement and distribution have 
proven to be a serious challenge in all countries implementing IMCI (58).  
Review of policies on essential drugs.  
During the national adaptation of generic IMCI guidelines, selection of the most 
appropriate first and second line treatments for the major diseases should take place in 
order to promote rational use of drugs and minimize the emergence of drug resistance and 
to ensure that all recommend drugs will be included in the national essential drug list and 
approved for use at first level health facilities by IMCI trained staff. 
Developing strategies to improve the availability of drugs and other supplies. 
Setting specific strategies to improve the situation IMCI needed of drugs is a key issue in 
solving the problem of drugs and also other supplies needed at first level facilities to 
implement IMCI. 
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Experience of most countries implementing IMCI tends to work through temporary 
solution to manage the problem of drug and supplies availability and it was proved not 
suitable, therefor defining strategies in this area could be a helpful measure, one good 
example for such strategies is designing of standard tools monitoring and training of 
health staff who are in charge of drug management (57).  
So, efforts to improve the availability of IMCI drug and supplies can not have a short-
term perspective. The goal instead is to improve the basic function of drug management 
i.e. selection, procurement, description and use, leading to a sustainable system that 
makes essential drugs, including IMCI drugs available at all levels. Opportunities and 
actions will depend on specific country situation. Improving the quality of services and 
organization at health facilities:  
Improving the skills of health workers almost is not sufficient for improving the quality 
of care for sick children.  
Another important factor in the quality of care for this vulnarabl  group is how the care to 
be and child move through the health facility, from the time they arrive until the time 
they leave, this organized care is often referred to as patient flow.  
The initial triage of children to identify those who need immediate attention is one 
important aspect of the organization of care, the sequence in which tasks are performed 
and the speed with which they are performed also affect care.  
The guidelines for follow up visits, conducted as part of IMCI training, describe a process 
for how to supervisors identify and solve problems inpatient flow and other factors in the 
organization of care, and this focus on solving problems needs to become part of regular 
supervision (59).  
Another important issue in planning and delivering IMCI in first level facilities is 
weather the job descriptions of health workers permit integrated case management, and 
whether IMCI tasks are performed by one health worker or several health workers are 
involved in managing the sick child. In many countries implementing IMCI, one health 
worker assess the child, a second weighs the child and a third dispenses the drug and 
teaches the mother how to administrate to the child.     
Improving referral pathways and services:- 
The IMCI guidelines focus on the major causes of death in childhood and help health 
workers to identify the most severely ill children for urgent  life –saving treatment .In 
most cases guidelines specify urgent referral to the nearest hospital as an essential part of 
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the care of the severely ill child. Experience so far suggests that about 15% of children 
are classified as needing referral (7) . 
In many settings there are barriers to easy referral. These include the physical difficulty 
of reaching the hospital because of distance or bad roads a lack of confidence in the 
hospital, a lack of money for transport or treatment or difficulty in leaving home because 
of family or work responsibilities. 
Reports from health staff and results from post- training follow –up visits indicate at least 
some difficulty with referral in most countries implementing IMCI to date-In Tanzanian 
about 70% of IMCI trained health workers reported difficulties with  referral, and similar 
findings come from Uganda (20) . 
If referral is very difficult or impossible, the effectiveness of IMCI is seriously 
compromised . Work is now going for- ward to explore possibilities for improving this 
situation ,,various options are being considered (60). 
Modify some criteria for referral in the IMCI guidelines for the first –level health facility 
. 
In this approach criteria leading to classification of a child as severely ill and needing 
referral would be changed .Some conditions for which referral is less urgent could be 
treated at home providing that the child could be closely monitored. 
Increase the capacity of the front –line health worker to manage severely ill children. 
The existing training course includes an annex that provides guidance on  who are 
severely ill at the first level health facility .The treatment in most cases is an extension of 
the pre-referral treatment that the health worker would normally give .This level of 
treatment usually depends on being able to see the child at least once a day and the use of 
some therapy that might usually be available only at the referral hospital ,for example 
,intravenous infusion and second –line intra- muscular antibiotics . 
In certain setting it might be possible to use a suitably adapted version of these guidelines 
to help health workers manage such children, They would need to be specially trained to 
use the more complex treatments and to monitor progress .In addition they would need to 
be supplied with the necessary drugs and equipment and have authorization to give this 
level of treatment. 
Upgrade health centres to allow them to provide appropriate care for a larger proportion 
of severely ill children. 
The introduction of IMCI draws new attention to the capacity of the health facilities and 
to the problems of referral where district health system are being reformed and 
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reorganized,  this knowledge may be used to stimulate action to improve the referral 
system .This could include the upgrading of some health centres ,equipping them with 
more sophisticated equipment and drugs and higher level of staffing ,or taking actions to 
improve transport to the hospital  (60). 
Health management information system:  
IMCI and the disease surveillance component of a health information system in 
developing countries have different purposes, IMCI is designed to improve the treatment 
of ill children and health information systems are, generally speaking, designed to detect 
the occurrence of specific diseases, these different purposes lead to requirements for 
different types of information.  
As IMCI classifications are designed to guide treatment, some are too non specific to be 
used in an information system, in most countries implementing IMCI, there is some in 
compatibility between the classifications used in IMCI, and those used in the national 
health information system,various types of solution to this problems are suggested in 
order to allow IMCI trained health workers provide the information needed by the 
information system or may be other options will be more suitable to the country 
situation(20).  
The Third Intervention:  
Improving family and community practices is one of the three components of the 
integrated management of childhood illness (IMCI) strategy. This component aims to 
initiate, reinforce and sustain family practices that are important for child survival, 
growth and development (61). 
Three important considerations are involved in designing approaches to changing the 
health behaviors of caretakers in the home The first consideration is whether or not 
changing the behavior is likely to have a significant impact on childhood morbidity and 
mortality. There are now good epidemiological data from a number of developing 
country  settings that have allowed the identification of caretaker  behaviour. That are 
likely to play an important role in child health (61).  The second consideration is the 
feasibility of making a change in a given behaviour. In practice some behaviours have 
proved difficult to change, others can be changed in the short term but cannot be 
sustained. Programmatic experience from a number of setting has allowd the 
identification of those behaviours which may S be more difficult to change than others. 
The thiird consideration is the resources available for program activities at the household 
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& community levels.  Governments, communities, and household usually have limited 
resources, and programs must therefore to maximize the impact for every dollar spent, 
Behavioral interventions should strive to be cost-effective and to maximize results with 
the available resources.  
The emphasis behavior: 
The emphasis behavior concept has been developed for public health programs that want 
to improve child health in communities by changing caretaker behavior, but that do not 
have the resources to undertake extensive background research or to implement large and 
complex programme (61).  Emphasis behavior (see Box 1) are those caretaker behaviors 
that have already been demonstrated to have a public health impact and that can be 
feasibly changed in a relatively cost-effective manner.  
Criteria for Selection of Emphasis Behaviors:  
A multidisciplinary team of medical and behavioral specialists selected a shortlist of 
emphasis behaviors by developing and considering five criteria (61). Emphasis behaviors 
should: 
Have broad public health importance by having an impact on multiple disease areas,Have 
been well documented to reduce childhood morbidity and mortality,Have an impact on 
the most important health problems in developing countries, Be measurable,Be 
changeable by public health interventions already demonstrated as feasible and cost-
effective.  
These criteria were based both on epidemiological considerations. In applying the 
criteria, it was acknowledged that not all would be equally applicable to every emphasis 
behavior. The use and maintenance of insecticide-treated bed nets (ITNs), for example, 
will prevent malaria, but not affect any of the other important causes of childhood 
morbidity and mortality. This behavior was included because malaria is an important 
public health problem in many developing country setting and ITNs have been 
documented to be potentially effective intervention for widespread use. Similarly, 
extending the duration of exclusive breastfeeding has been demonstrated to have an 
important public health impact, even though the development of breastfeeding promotion 
programmes for large populations is not always cost-effective or easily sustainable.  
Nevertheless, strategies to achieve large-scale shifts in breastfeeding are improving and 
show promise for the future.  
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Using emphasis behaviors to  develop Primary health  care 
programmes:  
Emphasis behavior can provide a framework for bottom-up programme planning. A focus 
on changing these emphasis caretaker behaviors can direct local health planners as they 
develop strategies to improve child health in communities. Changes in behaviors can then 
be used as targets or goals for monitoring programme performance.  
Three steps are involved in applying this approach. First, health managers need to choose 
which of the emphasis behaviors to focus on their programme, Second, strategies 
appropriate for the local context need to be developed and implemented to target this 
behavior. Third, a monitoring and evaluation plan is required.  
In thinking through how to address the selected emphasis caretaker behaviors, it is 
important to understand that individual caretakers live in communities, and that these 
communities-including their members, health workers, norms, institutions, and polices- 
influence whether and how caretakers perform these behaviors. For example, although 
caretakers are responsible for brining infants to a health facility to be immunized against 
measles, health workers are responsible for administering the vaccine.  
Both caretakers and health workers beliefs and behaviors about immunization will 
influence whether or not an infant receives the measles vaccine. Similarly, a community’s 
social norms regarding exclusive breastfeeding are likely to influence whether a mother 
in that community will give supplemented fluids to a 3-month-old child. Health planners 
need to be aware of the multiple factors that will affect individual caretaker 
implementation of the emphasis behaviors. A programme that address these multiple 
factors is more likely to succeed than one that does not.  
Prioritizing Emphasis Behaviors:  
Although it is important to address each of the selected emphasis behavior in a long-term 
public health strategy, it is not necessarily appropriate or feasible to address all emphasis 
behaviors at the same time. A first step in the prioritization of caretaker behaviors should 
be to review existing community-based data on caretaker knowledge, attitudes, and 
practices and on vaccination coverage rates. Most community data in developing 
countries are collected using cross-sectional surveys which collect household information 
by using structured questionnaires to interview caretakers. Example of this type of survey 
include Demographic and health surveys household surveys, and multi-indicator surveys. 
A review of existing data will establish a picture of current caretaker practices. If the 
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vaccinations coverage rates for infants are already documented to be high, then 
immunization-seeking behavior may not be a first priority. Similarly, if infants and 
children are already receiving vitamin A supplementation regularly, or if families are 
routinely using iodized salt, then their behaviors may not require immediate attention. 
A second step in the prioritization of emphasis behaviors is to investigate the feasibility 
of implementing a programme at the community level. Again, a review of existing data 
on approaches and resources required to implement these strategies. Different 
communities often have different sets of resources, communication channels, and cultural 
norms and beliefs. Data of this type may be available from ministries of health or from 
local NGOs.   
A list of 12 emphasis behaviors have been selected by the multidisciplinary team 
mentioned before. Those 12 behaviors known as key family practices in maternal and 
child health, are to be revised by national programmes (62).       
Integrated Management of Childhood Illness In Sudan:- 
IMCI Introduction:  
IMCI have been introduced to Sudan in October 1996 where an orientation workshop 
was conducted by the Federal Ministry of Health and attended by more than 40 
participants including all health policy makers and planners at the federal level and 
representatives of 6 medical faculties and it was assisted technically by WHO and 
UNCEF (6). The outcome of that workshop was mainly the adoption of IMCI as a 
national strategy to reduce childhood morbidity and mortality.  
Another important out-come of the orientation workshop was the creation of an IMCI 
national steering committee and IMCI working group to plan and to implement IMCI 
during the pilot phase. 
The working group was subdivided into an adaptation subgroup and implementation 
subgroup.  
During the workshop 4 districts were selected for implementation of the early phase of 
the of the strategy (The pilot  phase , 2 urban and 2 rural Districts ( 2 are in Gezira state 
and 2 in Khartoum state) (6). 
The overall goal of IMCI in Sudan is reduction of morbidity and mortality among under 
five children while the general objective is to improve the quality of care for under five 
children at all levels of health system and at home.  
The specific objectives are: - 
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? To improve the quality of case management for under five children. 
? To improve the availability of drugs and supplies needed to manage sick children 
at all levels of heath facilities.  
? To strengthen central and state capacity for supportive supervision.  
? To improve the referral system and the health information system in relation to 
IMCI related conditions.  
To improve the knowledge and practices of mothers and caretakers in the local 
communities regarding child health.  
Some strategies were identified by the Federal Ministry of Health collaboration other 
partners (WHO, UNICEF, universities, and NGOs) to achieve the above mentioned 
objectives:  
In service training for health workers in case management and communication skills.  
 Participatory planning process to improve logistic and changes needed  to improve  
referral and health information.   
 Mobilization of all relevant recourses inside health sector and other sectors.           
The early Implementation phase:  
The structure of IMCI in Sudan is mainly Build on the existing Primary Health Care 
programmes which are dealing with child health, mainly CDD and ARI in addition to the 
EPI programmes and Nutrition (63).  
Because of this ready background, IMCI is mainly working through an IMCI taskforce 
involving national coordinators of the above mentioned programmes and national IMCI 
focal point in addition to the national director of MCH, malaria control, essential drugs, 
health information department and chaired by the national PHC director general.   
  The adaptation subgroup, according to its terms of reference revised and made 
necessary changes on the IMCI generic guidelines which were developed by WHO & 
UNICEF and this adaptation process was completed in about 6 months after which the 
Sudanese version of the IMCI guidelines had been tested through 2 national training 
cycles and then the first adapted IMCI training materials was printed in 2 languages 
Arabic & English which includes the clinical management guidelines, guidelines for 
follow up and supervision and management. 
The implementation subgroup completed it’s work and presented the national plan for the 
early implementation phase The early implementation phase was completed in 2 years 
during the period from Feb. 1998 to December 1999 (63).  
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During this period a good number of doctors were trained in IMCI case management and 
supervision and most of them were used to train medical assistants responsible of 
providing services at first level facilities in the 4 selected districts.  
150 medical assistants were trained in IMCI case management and this number represents 
over 80% of health workers taking care of under five children in urban and rural health 
centres, rural hospitals and dispensaries in the 4 districts (59).  
During the early implementation phase 33 facilities in Gezira state and 23 facilities in 
Khartoum state were implementing IMCI in terms of: 
Doctors and medical assistants are using IMCI clinical guidelines in managing under five 
children. 
The health facilities are equipped with the necessary  supplies and needed drugs.   
The organization of work and distribution of IMCI related tasks among the staff of the 
health facilities is more oriented to full fill the IMCI objectives.  
Review of the early implementation phase: - (63) 
According to the IMCI milestone, a review of the early implementation phase was 
conducted during December 1999.,the review was planned and organized by the national 
IMCI team and assisted technically by WHO and UNICEF.  
All department in the federal ministry of health in addition to the 2 early implementation 
states (Khartoum and Gezira) participated in the review. members from 6 medical 
faculties, NGOs, and other relevant institutes attended the review.  
The review team conducted the desk review through a series of structured   group 
discussions and plenary presentations. 
 Major findings and conclusions  of the review :- 
The results of the early implementation phase showed  that IMCI strategy is appropriate  
for Sudan .It responds to the needs of child health, health professionals and improved the 
quality of child health care. 
 IMCI has the potential to improve the availability of drugs and equipment in health 
facilities and has already done so in the early implementation areas. 
An effective collaboration has been established between related programmes at central 
level enabling implementation of IMCI .As a result of the collaboration a team spirit and 
a new integrated organization of child health care could be created. 
The results of the early implementation phase are positive and encouraging .It was agreed 
that it is  now important to consolidate and strengthen the achievements gained in the 
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four districts and to give more attention to the 2nd and 3rd IMCI components , improve the 
health system and family and community practices. 
Concerning the 3 IMCI components the team had made the some conclusions , and 
recognized that IMCI case management protocal is fitting the profile of the medical 
assistant who is considered a key health care provider in the peripheral health facilities. 
The Reports of the follow up and supervision reflected that the trained medical assistant 
have become more confident and more enthusiastic (59). 
Concerning the second component, the team identified that the unavailability of drugs 
was one of the major problems. However. The implementation of IMCI has made 
considerable contribution to availability of drugs needed to mange sick children 
according to IMCI management of guidelines. It was reported that availability of drugs 
during the first follow up visit was only 18%. In Gezira. 
 And 36% in Khartoum states .In the second follow up visit which was one month the 
first drugs availability was increased to 55% in Gezira state and 55% in Khartoum and 
during the third visit it was reported that the drug availability was found to be 68% in 
Gezira and 77% in Khartoum. 
Other issues in the second component like information system and referral services were 
also reported to be improved (59). 
The review concluded that activities related the 3rd  component were limited to health 
education and counseling at health facilities , This component should  be give the some 
attention as the other components. 
Community based interventions need to be developed in close coordination and 
collaboration with partners involved in community development. 
Also the group recognized that comprehensive in formations on family and community 
practices was missing and operational research in key areas is needed. 
Further more a reversion of the key family practices related to childhood was conducted 
by the national IMCI team to select the key family practices area according to the  cvitena  
mentioned before  Accordingly  the team revised key family practices proposed by the 
multidisciplinary  group and prepare  the list of the selected key family practices to be 
addressed in Sudan.This review was conducted by using different techniques such as:  
Interview with disease specific programme managers and IEC officers. 
Revision of documents, such as reports of surveys, researches, and others. 
Analysis of produced and distributed IEC materials such as; posters, video and radio 
spots, pamphlets, leaflets, and others. 
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Visits to districts implementing IMCI. 
 
Practice No.(1)-breastfed infants exclusively for at least four months 
and, if possible, up to six months:- 
Exclusive breastfeeding is defined as infant who is given no liquid or solid other than 
breast milk. 
Relative to infants who are exclusively breast fed infants not breast fed at all have at least 
14 times the risk of death due to disease (64) .The risk is greatest in the first two months 
of life. Risk of death from respiratory disease is 4 times greater ,and for other infections 
,2.5 times greater for non –breastfed infants as compared with those exclusively breast 
fed. 
This message ‘Breastfeed infants exclusively for at least four months ‘was introduced to 
Sudan in 1992 when the Baby- Friendly Hospital Initiative was implemented in a form of 
a pilot project in 17 maternity units in Khartoum State). This was evaluated in 1994. The 
evaluation showed low percentage of practicing exclusive breast-feeding.  
In 1994 exclusive breastfeeding was accepted as national strategy for promoting 
breastfeeding activities. Health education materials were developed and the approach was 
introduced in pre-service training of supportive staff schools and institutes.  
By end of 1997 more than 30 hospitals are considered as’ Baby Friendly Hospital ‘as 
they achieved more than 80% in ’Ten steps to successful breastfeeding’. 
Practice No.(2):-Starting at about six months of age, feed children 
freshly prepared energy and nutrient rich complementary foods, while 
continuing to breastfeed up to two years or longer. 
This Practice was introduced into the country in 1978 and the first evaluation was 
conducted in 1987. It showed variation in different areas in the country, as in some areas 
it was found that mothers start complementary feeding at about nine months of age. 
This Practice was accepted as national strategy in 1994 with emphasis to use locally 
available, affordable, and acceptable food. Health education materials have been 
developed .This Practice   have introduced into the curriculum of supportive staff schools 
(64).   
Practice No.(3):-Ensure that children receive adequate amounts of micronutrients 
(vitamin A and Iron, in particular), either in their diet or through supplementation. 
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Vitamin A deficiency is a major public health problem in Sudan. In 1989 the problem 
was assessed to be present allover  the country, however, there was difference in 
prevalence between states. The highest was in Red Sea State (2,6%). 
Vitamin A supplementation was started in Sudan in 1988, and accepted as national 
strategy in 1992. The schedule for supplementation was developed, and it is accepted that 
all children in the country should received supplementary dose of vitamin A every six 
month in the age group 6-59months. Health education material was developed and 
distributed (34).  
All health workers are targeted by training, and this message was introduced in the 
schools of supportive staff. 
National Nutrition department in collaboration with EPI programme are using ‘National 
Immunization Days’ for polio Eradication as a gate way for distribution of Vitamin A. 
This proved to be a useful tool for control of vitamin A deficiency in Sudan (43). 
Practice No.(4):- Dispose of feaces, including children’s feaces, safely; 
and wash hands after defecation, before preparing meals and before 
feeding children. 
This Practice was adopted in 1992 by the National CDD programme as one of the 
elements of prevention of diarrhoea (35). Mothers knowledge, attitude, and practice 
regarding this message was evaluated in 1992 where it was found that 43% of mothers 
know this message but only 18% practice it (37) . It was recommended to develop and 
conduct health education activities to improve mother’s practices. So this message was 
advocated during the annual celebration of CDD weeks conducted by CDD programme 
with collaboration with UNICEF. Health education materials were developed, such as, 
posters,  pamphlets, video spots and others.  
Practice No.(5):- Take children as scheduled to complete a full course of 
immunizations (BCG, DPT, OPV, and measles) before their first 
birthday. 
In March 1989 a house hold survey was undertaken to identify immunization coverage in 
northern Sudan. The results of that survey showed that; mothers in Sudan expressed their 
need for immunization of their children, however, their practical knowledge was limited. 
Only 44% knew how many doses of polio were required to protect a child and 37% knew 
the right age at which measles vaccine should be given (53). Similarly, for Tetanus 
Toxoid only 38% of mothers knew how many doses were need. The results of the survey 
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showed also that, the best way of reaching the mothers of children who are not fully 
immunized would be through direct contact, such as siblings who are going to school. 
Health workers themselves seemed to be important agents of health education. It was 
impressive that 92% of women whose children had at least one vaccination said that the 
EPI provider told them when to return for the next dose. The children whose mothers 
were told when to return for the next dose had DPT3 coverage rates that were twice as 
high as the children of mothers who weren’t informed when to return. 69% of mothers 
first heard about immunization from an EPI loudspeaker or from a health worker. By 
contrast, only 13% hear about EPI first from the radio (54). 
So, it was recommended that, direct contact such as through a sibling going to school, a 
health worker or even a loudspeaker will reach the mothers EPI most needs to mobilize. 
Practice No.(6):- Protect children in malaria – endemic areas, by 
ensuring that they sleep under insecticide- treated bednets. 
Malaria is one of the three leading causes of morbidity and mortality in the developing 
world. Malaria accounts for 1.5-27 million deaths annually an overwhelming proportion 
of them in Africa. In malaria accounts for about 25 percent of all childhood mortality 
below 5 years of age, excluding neonatal mortality (51) Increasing Plasmodium 
falciparum resistance to chloroquine in many malaria –endemic areas and the 
unavailability of alternative antimalarial agents in developing countries has fueled the 
investigation of insecticide –treated nets (ITN) as a malaria prevention strategy. More 
than 20 studies in malaria –endemic areas have tested the impact of ITNs on mortality 
and morbidity due to malaria .The studies document a reduction of 20-63 percent in 
malaria disease rates following introduction of ITNs (49). 
One of the most important implementation problems is ensuring the regular re 
impregnation of nets with insecticide .The question remains, whether widespread and 
sustained community use of ITNs will become a cost –effective public health 
intervention, and efforts are now focusing on trials that measure the effectiveness of 
ITNs, rather then their efficacy. 
In Sudan malaria constitutes a major health problem causing serious disease and claiming 
the lives of many people every day, the majority of whom are children (prevalence in 
1998=14.5%) (50). 
Insecticide –treated bednets have been introduce into the country in 1996 by UNICEF 
and have been tested in Upper Nile State , mainly in Internally Displaced Camps in 
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Malakal and Junguli . Deltamethrine was used for the treatment of the nets and proved to 
be effective, safe, and accepted insecticide. This experience was evaluated in 1997, 
malaria prevalence was reduced from 34.7% to 20.7%. the use of treated bed nets was 
accepted by population, and community members were trained on re-impregnation of the 
bed nets. 
Use of insecticide treated bed nets is considered as a main strategy for malaria control in 
this country (47).national malaria control department procuring and distributing treated 
bed nets to states with cost recovery. 
There is no IEC materials for the treated bednets.Knowledge of the community about 
treated bed nets, how to impregnate it, its advantages vs. untreated bed nets, and its 
acceptance need to be examined. 
Practice No.(7):- Promote mental and social development by responding 
to a child’s needs for care, and through talking, playing, and providing 
a stimulating environment. 
The experience of disease’ specific programmes during the last two decades was focused 
its efforts mainly on the reduction of childhood mortality and morbidity due to the main 
under five’ killers. Programmes that effectively combine these interventions expected to 
produce a greater impact on both growth and development. 
This message have not yet been introduce into the country. 
Practice No.(8):- Continue to feed and offer more fluids, including 
breast milk, to children when they are sick. 
A number of studies suggest that diarrheal illness in childhood contributes to secondary 
malnutrition and that both continued feeding during the illness and increased feeding 
during the convalescent phase following the illness are important to reduce this 
nutritional impact (64). There are also data to suggest that any illness in children is likely 
to reduce caloric intake and predispose the child to malnutrition following each illness 
episode continued breast feeding during diarrhea shortens duration, and reduces the risks 
of dehydration and growth faltering due to diarrhea non –breast-fed children are about 
three times more likely to develop dehydration during a diarrhea episode than those who 
are breasted. Frequent breast feeding reduces the need for ORS, and provides a fluid that 
is more acceptable to sick infant. Continued feeding maintains activity of intestinal 
digestive enzymes during illness, promoting nutrient absorption, this in turn, prevents 
nutritional deterioration and possibly lack of appetite. 
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The three rules of home care of a sick child which are;- increase fluids, continue feeding 
during illness, and return back immediately to health workers when the child’s health 
deteriorated, were introduced into the country in 1991 by  CDD and ARI programmes. 
These messages were used as the theme of CDD weeks for many years. Health education 
materials were developed such as; video and radio spots, posters, pamphlets, mother 
counseling cards and others. 
Mothers’ knowledge about these messages were determined through the CDD/ARI 
household survey 1995. The results of this survey showed that only 38% of the mothers 
know about the importance of increasing fluids, and 47% about continue feeding during 
illness (44). This weak knowledge suggest the need for conducting other approach to 
improve mothers knowledge, attitude, and practice, regarding home care of a sick child , 
that was training of community volunteers which was started in 1996 in 3 states 
.Practice No.(9):- Give sick children appropriate home treatment for 
infections. 
Training of health workers on standard case management (SCM), is considered as main strategy 
for disease’s specific programmes, mainly CDD and ARI programmes. These programmes 
adapted the generic training materials. 
CDD and ARI programmes adopted the practice of home management of local infections. Health 
education materials were developed, and this messages are now included in the pre- service 
training of health workers (66). 
Practice No.(10):- Recognize when sick children need treatment outside 
the home and seek care from appropriate providers. 
The first step in the provision of effective treatment requires that caretakers seek 
appropriate care for their infant or child. Data from Bolivia indicate that a high 
proportion of mothers of infants and children who had died did not recognized that their 
children were unwell until they were close to death (67). There is evidence that 
caretakers are more likely to recognize simple signs of illness, such as rash (measles) and 
generalized convulsions, than they are recognize symptoms complexes . A number of 
simple non-specific signs have been demonstrated to be important signs of a severe 
underlying illness in infants and children including: looking unwell or not playing 
normally; not eating or drinking; abnormally lethargic or difficult to wake; high fever; 
fast or difficult breathing; vomiting everything; and convulsions It is impossible for 
caretakers, community health workers, or other community providers to accurately 
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diagnose most illness in the community. Most illness must be recognized presumptively 
based on simple clinical signs. Community programmes must emphasized improved 
caretakers’ recognition of simple and non-specific signs, which is one of the important 
features of IMC (68)I. 
Practice No.(11):- Follow the health worker’s advice about treatment, 
follow-up and referral. 
The primary treatment for acute lower respiratory tract infections, malaria, and dysentery 
in infants and children is the administration of an appropriate antimicrobial (67). In order 
for an antimicrobial to be effective, it must be active against the organism and must be 
given in an adequate dose for a sufficient period of time. Most pneumonia in developing 
countries is caused by bacterial agents susceptible to antibiotics (e.g.; cotrimoxazol, 
amoxicillin, choramphenicol).A number of studies sponsored by WHO have shown that, 
when given appropriately, antibiotics can reduce pneumonia-related childhood mortality 
by up to 30 percent in countries with high infant mortality (20). Appropriate 
antimicrobial therapy has also been demonstrated to reduce mortality from dysentery 
caused by Shigella species, the most important cause of bloody diarrhoea in children, and 
from clinical malaria. For example, a recent study in the philipines revealed that 
shortened, three- day courses of the first-line antibiotic (cotrimoxazol) did not have a 
significant impact on pneumonia mortality suggestion that a complete five – day course is 
required. For this reason WHO recommends that “ the mother must not expect an 
immediate cure from the antimicrobial and should know that she must return to the health 
service if the child does not improve or worsens” (66). 
CDD and ARI have developed mothers’ counseling cards for advising mothers about 
home treatment. The adapted IMCI training package for Sudan includes advising mothers 
about follow-up and referral . 
Practice No.(12):- Ensure that every pregnant women has adequate 
antenatal care. This includes having at least four antenatal visits with an 
appropriate health care provider, and receiving the recommended doses 
of the tetanus toxoid vaccination. 
Sudan has long experience in antenatal care. Training of different categories of midwives 
started at  the beginning of the 20th century. Tetanus toxoid vaccination for pregnant 
women was started early 1980th ,however, this activities was not evaluated yet at national 
level. 
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In 1994 the National MCH/RH Department adopted antenatal care as a main strategy for 
preventing maternal mortality in the country with at least five visits during pregnancy . 
Health education materials were developed consisting theses messages (66). 
Still it is important to review the socio cultural and economic conditions in which 
households operate which may influence mother or a care  taker ompliance. 
Counselling:- 
The word counsel as a noun is literally defined as advise, consultation, opinion or 
suggestion (68). However; counselling is technically referd to as an interactive discussion 
between a health worker and a client (25). It is used to denote teaching or advising a 
mother as a part of a discussion which includes: asking questions to asses the knowlege, 
praising on correct answers  and giving relevant advise when the answer is diffecient or 
inappropriate, help to solve problems in the best possible way and ask  checking 
questions to ensure that the mother received the correct message Counselling techniques 
and communication skills were not adressed in the pre-service training curricula of 
medical schools and medical assistants institutes. The fedral minstry of health manual for 
community health workers  and the manual for medical assistants didnot focus  on 
counselling as a  part of the curative care provided It was first adressed in the in-service 
training courses of ARI, CDD, STDs and others supported by UNICEF and WHO The 
medical assistants could easily gain the communication skills and perfectly practise 
counselling as has been reported in the evaluation of these courses. In a study on 
syndromic approach for managment of sexully transmitted diseases the skills of 
counselling were evaluated for medicall assistants before and after training. The issues 
adressed in this couselling assesment include the use of condom, the care for partener and 
the compliance with treatment regeimen.  Provision of  apptopriate STDs-counselling 
was raised after training from 2% to 93.6% (69).  
The integrated managment of childhood illness  intiative regarded counselling  as the 
corner stone  of all activities. The training course includes a seperate module out of the  
seven training modules for counselling the mother. This module covers  in 63 pages the 
skills of communication utilizing the (ALPAC) approach based on Asking questions, 
Listening to answers, Praising good actions, Advising for improving the inadequate 
actions and changing the mal-practises and finally asking Checking question to make 
sure that the messeges were understood correctly. The use of good checking questions is 
stressed during  the training activities so as to avoid bad questions giving a  (YES or NO ) 
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answers. The counsell the mother module covered feeding recommendations for different 
age groups utilizing the mother  card as a means of domenstration (10). It also 
concentrate   on special recommendations for children with persistant diarrhoea and 
counselling about feeding problems. It covered the necesery advise on increasing fluid 
during illness and counselling on when to return immediately to the health facility. This 
include advise about all sick  children and special advise  for cases classified as “ No 
pneumonia : cough or cold ” or a child with  diarrhoea . 
Councelling on follow up visit for the child and counselling the mother about her  own 
health are covered as well. 
During the training courses the medical assistants were evaluated on all tasks including 
counselling skills and satisfactory results were achieved throughout the courses.  
The impact of counselling on the community was not perfectly evaluated.The supervision 
of IMCI activites through interveiwing the mothers of sick–children who happened to be 
seen during the supervisory visits partialy evaluate the mother knowledge but not the 
practise.   
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Methodology 
This study was designed to evaluate the response of mothers to home management 
recommendations given by health workers at first level health facilities as part of IMCI 
approach , during their visit to seek medical care for their under five years children.  
 
1- Study design: 
A quasi-experimental design was used in this study. The Integrated management of 
Childhood Illness strategy was used as an intervention in Elreef Elshamali health area in 
Khartoum State while Elselate health area (also in Khartoum State) was used as a control 
area for comparison, where IMCI was not implemented. 
  
The study was conducted through the following steps: - 
• The Intervention (implementation of IMCI strategy) was conducted in the study 
area during the period 1998- 2000, it involved  the following steps: - 
• Training of all medical assistants in the study area in IMCI case management 
including counselling .  
• Preparation of data collection tools. 
• Training of 20 medical assistants in the study area as data collectors.  
• Selection of the control area and training of 20 medical assistants from the same 
area as data collectors.  
• Conduction of an evaluation survey in the study and control area in Sep. 2000. 
2- Study Population  
 Study population was of two groups: - 
• Under five years  children residing in the study area and presented  to one of the 
first level health facilities in the area complaining of one or more of the IMCI 
target conditions during the period of the study. 
All children were assessed (according to IMCI protocol) and were  classified to 3 
groups: 
• Severely ill children who need urgent referral. 
• Ill Children who need management at the first level  health facility. 
•  Ill children who need only home care.   
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For the first group no home management recommendations should be given at this stage 
because they need urgent mangement at  the referral  level  and their participation in this 
study had ended at this stage.  
For the second and third groups home management recommendations are considered part 
of case management.  
Group 2 and 3- constituted the study cohort and had been followed through home visits. 
Mothers (or caretakers) of under five children who are residing in the study area for at 
least 2 years before the study constituted the second component of the study population 
and had been interviewed during home visits.  
An identifying card had been given to all mothers of enrolled children in the health 
facility, which made it easier for the home visitor to identify the target mother. 
3- Study Area:  
Selection of the Study area  
Elreef Elshamali health area was among 4 health areas in the country where the pilot 
phase of Integrated Management of Childhood Illness strategy took place, those are (2 
health areas in Khartoum State and 2 in Gezira state (2 rural & 2 urban areas) ) the 
selection of this area for early implementation phase ( pilot phase) was depend on some 
criteria:-  
-It represents most of the rural settings in Khartoum state in terms of factors like 
literacy rate, social and economic factors.   
- Accessibility to quality health services is one of the challenge in this area, so it was 
assumed that introducing IMCI, would have a positive impact on quality of health 
services.  
-Stable  population . 
So the selection of Elreef Elshamali health area was selected as study area because, it 
is the only rural health area in Khartoum State where IMCI strategy was 
implemented.  
Elreef Elshamali locality is situated 90 km to the north of Omdurman City. It forms 
the northern borders of Karrari Province to the western Bank of the River Nile. 
The area  includes 3 small towns, Slang Island, Surorrab, and Um katti town. It also 
includes 52 villages . It starts from Elhrizab village to the north of  the Military College 
and extending to the north up to Abushamala village which forms the borderline 
between Khartoum and River Nile State. 
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Total population was estimated as 85.000 in June 2000 with an under five 
children to be 11067. 
The population composed mainly of 2 tribes,  Gimeab and Gamoyia in addition to 
smaller groups of Hassania, Griaat, Shaigia and Galeeyn.  
The major economic activity  in the area is agriculture, where more than 90% of the 
population are living on the Nile Bank and they cultivate Onion, Potatoes, and some 
spices.  
The Health facilities in the area are 3 rural hospitals, 4 health centres and 14 
dispensaries and the health management structure is following the decentralization 
policy in the country and accordingly, the area is divided to 7 catchment areas 
around the 3 hospitals and the 4-health centres. 
The out patient caseload of under five children in the area was reported to be 657 
case /month for the 3 hospitals, 200 cases /month for the 4 health centers and 106 
cases/ month for the dispensaries. 
35% of the case load in this area were ARI problems while 25% were  malaria, 6% were 
diarrhoea cases and 5-10% were complicated and uncomplicated 
malnutrition.Community development Projects are not existing in the area. Also the area 
have no previous or recent experiences in health promotion or health-related 
interventions., non Governmental Organizations (NGOs) apart from women union and 
youth union are not working in the area 
4- Control Area  
Elsileet health area: - It includes  three small towns and  42  villages. It extends from 
Abu Halima village in the south to Eltumaniaate village in the north, it was part of the 
previous Elreef Elshamali locality in Khartoum North Province. It involves a size area of 
416 square kilometers. 
The population composed of many tribes, mainly Abdallaab,  Kababish, Galeen, 
Hassania and major source of income is agriculture, where more than 70% are farmers.  
Health Facilities in the area are,1 rural hospital in Kabbashi , 3 Health centers and 9 
dispanceries . 
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Health workers who managed under five children in first level health facilities are all 
medical assistants.  
10 of them were responsible for enrollment of risk children in the health facilities during 
the evaluation survey (all of them were not trained in IMCI).  
 another  10 medical assistants from the same area were trained in IMCI standard 
protocol and also they received 2 weeks training for interviewers and supervision during 
training *for data collection in this study and they completed study forms 2,3 and 4 in 
the control area.  
Sampling: 
Since this cohort  is including a control area rather control-cases the area selected for 
control is matched with the study area in that being of the same level of socio-economic 
status. Both are rural, in Khartoum State, of population of the same ethnic groups, 
religion & style of living. 
 The  following  formula was used   for sample size calculation . 
N=[ 2 x (z α + z β) 2 x P x (1-P) ] 
 
Where  z α  value is the z value for the rquired size of α where z β is the z value for the 
required size of β where β is selected to be (0.02). 
P0 is the possible estimate of the variable in the control (assumed as 0.1). 
P1 is the expected estimate of the variable in the cases (assumed as 0.2 to allow of 
detecting an improvemet by as low as one fold). 
So the minimum required sample size for cases and control to detect a minimum change 
in the level of knowledge and  practise of one fold will be 392 cases and  control 
according to the equation: 
N= 2 x (1.96+1.96) 2 x (0.15 x 0.85)  = 391.84 = 392 
(0/1 – 0.2) 2  
² (  P0  - P1 ) 
2  
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During the period of data collection the team managed to study 447 cases & 443 control 
which is more than the required sample size to generate reliable statistics.. 
A survey was conducted in the study and control areas during Sep. – Oct. 2000  to 
evaluate the response of mothers to home mangement recommendations Through the 
following procedure: -  
6- Data Collection: - 
 General description:-  
Data collection was conducted in two levels:  
• In the clinics of the first level health facilities in the study and control areas, 
where  Medical Assistants are in charge of the  
• clinic completed form (1)( annex 1 ) 
In the community through home visits conducted by interviewers and have  forms 
2,3, and 4  ( annex 1 ) were completed by interviewing mothers of ill children who 
were identified in form one  
6-1 Data collection tools:  
Data was collected mainly through structured interviewing forms, which were specially 
designed for this study. They are a group of 4 types. 
Study Form No (1)  
Was cmpleted in the clinic by the study medical assistant who assessed, classified and 
treat  children according to IMCI protocol. 
The study medical assistant  assessed all under five children presented to him with 
different complains, and  completed  form (1) only to those with following criteria:- 
-In the age group from 2 months up to 5 years i.e. those who complete their fifth            
birthday were not included.  
-Their main complain was cough, diarrhoea, fever or ear problem.  And after have 
been assessed children who classified for urgent referral were excluded from the 
study at this stage, while children who were classified for management at the first 
level health facility and  home care only were included and study form (1) was 
completed for them. 
Form (1) includes identification information about the child – his age, sex and his serial 
number in the study. 
Also it includes needed information about his classification, treatment given and 
recommendations given to his caretaker to be implemented at home. 
 56
Study Form (2) 
Study form 2 had been completed by interviewer during home visits and it includes 
information about the child’s caretaker specially age, education, occupation family 
income and child’s underfive.   
Study Form (3)  
Study form 3 was designed to evaluate the response ofmothers or caretakers to home 
managementrecommendations given by study medical assistant in the health facility. 
Form 3 includes all major recommendations for each classification, those are: - 
•  According to IMCI case management protocol, mothers or caretakers of all sick 
children should be advised to increase fluids for her child during illness. 
•   Also for all sick children should continue feeding their children during illness. 
•  To Increase breast feeding during illness in terms of frequency and duration is 
one of the major recommendations for all sick children. 
•  How to use drugs at home (some classifications e.g. Pneumonia and malaria 
need oral drugs at home, accordingly form 3 contains all needed information 
about the response of mother regarding if she brought the drug or not and how 
she gave the prescribed drug for her child in terms of dose, schedule and 
duration of the drug.  
•    Follow- up is also one of the major recommendations concerning all 
classification,   also the response of mothers/caretakers to recommended follow up 
visits is included in form 3. 
  Recognition of signs need immediate care seeking for all sick children caretakers 
should     learn specific signs which mean the child must be brought immediately to 
the health facility , those signs include:- 
• If the child becomes sicker 
• If the child develops fever  
• If the child is notable to drink or breast-feed. 
In addition to other signs specific to children with diarrhoea and cough, those are: - 
 For children with diarrhoea (excluding dysentery) if the child develops blood in stool, he 
or she must be brought back immediately to the health facility and to all children with 
diarrhoea including dysentery, the child should be brought back to the health facility if he 
started to drink poorly. 
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-For any child with cough the health worker should advise the mother or caretaker to bring 
the child back immediately if he or she develops fast breathing or difficult breathing. 
 Recognition of these signs by the mother is very important, part of the 
recommendations to be delivered by the health worker to the mother or caretaker 
while counseling her about her child’s illness and he or she must be sure that the 
mother understood those signs by checking her understanding using checking 
questions. The evaluation of the mother response to those signs is part of form 3.   
Management of local infections is one of the recommendations given to the   mother 
to practice it in home for children classified as measles cases or ear problems. 
 Special feeding advises for nutritional problems and other classifications which 
need selected feeding recommendations e.g. persistent diarrhoea, evaluation of 
caretakers response to those advises is also included in form 3. 
  Use of safe home remedies to relief cough and soothe the throat is one of the     
recommendations given for the child with cough. 
Study form 4  
Form 4 was designed to assess the out come of the child’s condition. 
During the home visit to the child’s family, the interviewer completed form 2 and 3 first 
and then he or she assessed the child’s condition using IMCI case management protocol 
he assessed, classified the child’s condition and complete study form 4 about the recent 
classification of the child if any, also if there is a needed treatment or advise to the 
mother, the interviewer should deliver it at the same time if the child’s classification 
need urgent referral he/she should do it.  
6-2 Data collectors 
Data collectors were 40 Medical Assistants in the study and control areas and they were 
of 2 groups: 
• Those who managed and enrolled children in the health facilities and completed 
study    form (1) and in this study they referred to as study medical assistants. 
•  Those who interviewed mothers through home visits and completed study 
form 2,3, and 4 and they referred to as interviewers, they were 20 medical assistants 
in the study and control area (10 in each) and they have been selected according to 
the   following criteria : 
• They are trained in IMCI case management protocol  
• Their performance during the training period was evaluated to be excellent. 
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• Their work performance during supervisory visits conducted by master 
supervisor  was evaluated to be excellent.  
6-4 Training of interviewers, study medical assistans and  supervisors:-  
2 weeks workshop for training of 20 data collectors and 4 supervisors was conducted   by 
the principle investigator and it was in 2 forms: 
• The first week was classroom work in Omdurman Paediatric Hospital, where the 
study forms were discussed thoroughly and individual exercises, group exercises 
and role plays were used as training methods. 
• The second week was in the community where the trainers worked in 2 groups, 
supervisors and 10 interviewers in each group. 
The first group were study medical assistants who  completed study form (1) from the 
clinics of first level health facilities which had been completed by an IMCI trained 
Medical Assistant, while the second group collected study form (1) from first level health 
facilities which have been completed by untrained Medical Assistants. 
Interviewers visited the identified children in the their homes and interviewed the 
mothers and completed study forms 2,3, and 4. Each interviewer was able to 
interview 6 mothers (caretakers) during the second week of the training. 
 
7- Data collection :- 
Data collection was completed in 3 months during August-October 2000. 
At the end of each day ,The completed forms were cheked  by field supervisors for 
discrepancies and  entered to the computer using EPI Info Programme . All the completed 
forms were included  and the response rate was 100%                                                           
8- Data analysis :- 
EPI inf . programme was used for statistical analysis , simple frequency distribution and 
and cross tabulation were used to interpret the results to test the diffrence between the 
study and control groups chi –square test was used . t –student test was used to test the 
diffrence between tow means . Aproppapility level of  o.o5 was set to test diffrences . 
The results were ready during one month after starting of the data entry.  
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Results 
 
The results of this study is organized in four sections as follow:            
Section ( 1 ) 
This section summarizes the characteristics of the study and control 
groups and classifications of children in both groups. 
  
The respondents in this study were, 447 mothers and caretakers of 447 under five years 
children, (all children are in the age group from 2 months up to five years) who have been 
enrolled by study medical assistants in the study group ,And 443 mothers of 443 children 
with the same definition in the control group. 
The socio-economic and demographic characteristics of the study and    
control mothers are summarized as follows:  
• The mean age of mothers in the study group  was  found to be28years 
and in the control group it  was 27 years. 
•  The majority of mothers in the study group are housewives  (94.6%) 
and in the control groups  93.8%of the mothers are housewives (table 1) 
•  In the study groups 36.2% of the mothers were illiterate and   37.7% of 
the mothers in the control group  were illiterate (table 2) . 
• 37.5% and 35.9% of mothers in the study and control groups 
respectively have one child under  the age of five years (table 3). 
• The space between the last child & the preceding one  for the same 
mother was found to be less than  24 months in  57.9% and 57.8% of the 
study and  control groups respectively (table 4). 
• It was found that 62% and 57.8% of the study and  control   groups 
respectively were among low-income      families while 29.8% and 
34.1% of the two groups  respectively were in the medium income 
group, but  generally no significant difference was observed between the 
two groups (table 5). 
1.  Characteristics of enrolled children in the study and 
     control areas : 
• All the enrolled children in the study and control areas are in the age group of 
2months up to 5 years, when they organized in four groups (table 6).  
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• It was found that 43.2% and 44% of the study and control children respectively, 
are less than 11 months, Generally there was no significant difference between the 
study and control children related to age distribution.( table 6 )  
2.Classifications of the illness of the study and control children: 
  
Table (7) shows the classification of children in the study and control groups 
according to presence of feeding problem, anemia and very low weight: 
                       : Section ( 2 )  
This section summarizes the results of the evaluation of the response of 
the study and control mothers. 
1- The evaluation of  the response of mothers to home management recommendations 
given by the medical assistant during counseling according to the  five major variables 
used in this study .  
  1.1.Increase fluids during child illness 
It was observed that in the study area 82% of the mothers  increased fluids for their ill 
children ( all  children who were complaining of any of the major 5 classifications--
cough, pneumonia  diarrhoea,malaria and ear infection--) ,while only 55.8% of the  
control mothers did the same , with highly significant difference between the two groups.  
Figure 1 shows this 
.1.2.Continue feeding of the ill child.       
      When evaluating the response of the study mothers to the advice of the medical 
assistant to continue feeding for their ill children ( who were complaining of any of the 5 
major classifications), it was found that 66.7% were responded positively and 62.3 % of 
the  
    control group were also responded positively without significant   difference between 
the two groups. Figure 1 shows this variable  
1.3.Increase breastfeeding in terms of frequency and duration of    
breastfeeding.   
When the study mothers were interviewed to asses their response to the advice of the 
medical assistant about breastfeeding , it was found that 52.1% of them increased 
breastfeeding of their ill children in terms of frequency and duration , while 45.6% of the 
control mothers did the same. Figure 1 shows this result. 
1. 4.Come for follow up in the time determined by the medical 
assistant.                              
14.8% of the study mothers brought their children for follow up within the time 
determined by the medical assistant, while 9.9 % of the control mothers did the same.  
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 Although The response of both study and control mothers related to this variable  is very 
low, but still the difference between the two groups is significant . (Figure 1 )   
1.5.Come back immediately if the child developed  certain   
signs. 
The medical assistant who treated children in the study and control areas ,advised the mothers to 
bring back their sick children if they developed specific signs . 
It was that 10.5% of the study mothers brought their children back to the health facility when     
they developed signs of immediate referral ,while only 4.1% of the control mothers did the same 
.  ( Figure 1 ) 
2-When the response of mothers to the five major variables was analyzed 
for each of the five major classifications ( cough, pneumonia , diarrhea, 
malaria and ear infection )  
The following results were obtained :- 
2.1  Increase fluid :- 
for children who had cough , it was found that 84.7% of  the study group received  
increased amount of fluids ,while 64.8% of the control group  were also received 
increased amount of fluid during illness  
the  difference between the two groups is  highly significant  (Figure 2 ) 
 
For children who had pneumonia it was found that 90.3%of the study group received 
increased fluids  ,while 70.7% of the control group were also received the same , the  
difference between the two groups is highly significant   (Figure  2   
 79.2% and 73.5% of children who had diarrhea in the study and control areas 
respectively were received increase amount of fluids during their illness with no 
significant difference between the two groups (Figure  2  ). 
For children who had malaria  it was observed that 87.7% of the study group received 
increased amount of fluids ,while only 9.1% of the control group received  the same it is 
obvious that the difference between the two groups is highly significant . ( Figure 2 ) 
 95.8%and 89 % of the study and control children respectively who had  ear problem  
were given  an increased amount of fluids during the illness  ( figure 2 ) . 
2.2.Contiue feeding of the sick child :- 
68.4% and 36% of the study and control children respectively , received continued feeding 
during illness. The difference between the two groups is highly significant  (Figure 3) 
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also for children who had pneumonia during the study ,73% & 55.9% of the study & 
control groups respectively received  continued feeding during illness (Figure3 ). 
For children who had diarrhea, it was found that 62.7% and 54.7% of the study and 
control groups respectively received continued feeding during diarrhea  .The difference 
between the two groups is not significant.( figure 3 ) 
Among children who had malaria, it was found that 73% and 47% of the study and 
control groups respectively received continued feeding during illness .The difference 
between the two groups is not significant ( figure 3 ) . 
 for children who had ear infection during the study, it was found that 72.7% of the study 
group  continued to be  fed by their mothers  during illness. While none of The control 
group( 0% ) received  the same. with highly significant difference between the two 
groups (Figure 3) 
2.3.Increase breastfeeding :- 
94.7% of children who had cough in the study area, received  increased breastfeeding in 
terms of frequency and duration, while only 49.3% of the control group received   the 
same.  
figure 4 shows the highly significant difference between the two groups. 
95.5% & 55.3 % of the study and  control children respectively  who had pneumonia 
were given an  increased breast feeding in terms of more feeds and longer duration of the 
single feed during the illness  
89.8% & 68.5 %of the study and control children respectively  who had diarrhea during 
the study, were given an   increased breast feeding in terms of frequency and duration,  
The significant difference between the two groups is illustrated in (figure  4.) 
Among  children who had malaria   during the study, it was found that 90.4% of the 
study group  were given an increased breast feeding   during illness. Also 86.4% of The 
control group were given  the same. There is no significant difference between the two 
groups (Figure 4 ) 
85.7% of the study children who had ear infection were received increased breast 
feeding  in terms of more feeds and longer duration of the single feed during the illness 
on the other hand 80% of children in the  control area received the same without 
significant difference between the two groups ( figure 4 )  
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2.4-follow up of the sick child: - 
only 41.2% of children who had cough during the study ,were brought by their mothers 
to the medical assistant for follow up at the time determined during the first visit . also 
mothers of very small proportion of the control children  4.4% did the same . 
although  The difference between the two groups is highly significant as  illustrated by  
figure( 5 ) but still the compliance of both groups ( study &control ) is limited . 
50.0%of the study children who had pneumonia were brought  to the health worker in 
the determined time while only 5.3% of children in the control  area were also brought by 
their mothers for follow up . 
42.7% and 23% of the children who had diarrhea during the study in the study and 
control areas respectively were  brought by their mothers to the medical assistant  in the 
determined time for follow up ( figure 5 ) 
  it was found that 10.3% and 27% of children who had malaria in the study and control 
areas respectively were brought for follow up visit  (figure 5 ) 
25.5% and 0% of children who had ear infection in the study and control areas 
respectively were brought for follow up visit  ( figure 5 )during the determined time . 
2.5.Come back immediately if the sick child developed certain signs:-   
  children who had cough and developed signs which need  urgent care seeking , 74.4% 
of them  were brought back to the medical assistant  by their mothers in the study area , 
when compared to the control area ,it was found that only 16.7% of children who had the 
same condition were brought back   ( figure 6 )  
among  children who had pneumonia  and developed signs which need  urgent care 
seeking , 43.% of them  were brought back to the medical assistant  in the study area , 
when compared to the control area ,it was found that  34% of children who had the same 
condition were brought back with no significant difference between the two groups  ( 
figure 6 )  
for  children who had diarrhea  and developed signs which need  urgent care seeking , 
45.5%.% of them  were brought back to the medical assistant  in the study area , when 
compared to the control area ,it was found that  31.2%of children who had the same 
condition were brought back the difference between the two groups is significant ( figure 
6  
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for children who had malaria   and developed signs which need  urgent care seeking , 
30.4%& 12.5% of the study & control group respectively were brought back to the 
medical assistant with  significant difference between the two groups ( figure 6 )  
among   children who had ear infection   and developed signs which need  urgent care 
seeking , 50%& 0% of the study & control group respectively were brought back to the 
medical assistant with highly  significant difference between the two groups ( figure 6 ) 
3.Mothers response to specific recommendations: 
The specific recommendations are including the following: - 
3.1.Use of drugs: 
For mothers and caretakers of children classified as pneumonia malaria ,dysentery and 
anemia  ( table 9) 86.2% of children in study group were received treatment while only 
61.8% of children in control area were received treatment. However, the difference is not 
significant   (x2 =4.92, P=0.80 )            
3.2. Use of Home remedies 
 Use of safe home remedies for children who classified as cough cases, is one of the 
recommendations to be  delivered by the health worker according to IMCI treatment 
protocol , and Table 10  shows the response of mothers in the study and control groups to 
this  recommendation . 
68% of children in the study area received home remedies for cough while 60% received 
the same  in the control area, the difference is not significant (Table 10). 
3.3. Treatment of Local infections 
For mothers of children classified as having ear infection & measles with eye or mouth 
complications, the health workers advised them how to treat local infections at home and 
table (11) shows the response of the study and control mothers  to health worker advice. 
There is a significant difference in the number of children who received local treatment 
between the study and control area. Which was 95.8% and 60% respectively, P=0.01 
Table No (11) 
4. Negative response:- 
4.1.Reasons for not using the drugs: - 
Lack of affordability seems to be the most common cause of not using prescribed drugs 
in both study and control areas (48.5%) and (34.7%) respectively. Still 18.2% of women 
in study area VS. 29.8% in control area were not convinced on the prescribed treatment 
for their children.(Table 12). 
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4.2. Reasons for did not increase   fluids:- 
27.6% of women in the study area vs. 40.3% in the control were not convinced for 
increasing fluids at home. However, 19.7% of women in the study area and 15.8% in the 
control were too busy to increase fluids for their sick children. Table (13). 
4.3. Reasons for did not  continue feeding:- 
No significant difference, between the causes mentioned by the mothers for not continue 
feeding , in the study and control areas .The percentages of women who forgot were 
28.4% and 27.0% in the study and control areas respectively .Table No 14. 
4.4.Reasons for did not increase breast-feeding :- 
In the study area 37.5% of women were not convinced vs 47.8% in the control area. No 
significant difference between the study and control areas Table No15. 
4.5. Reasons for didn’t return for follow -up :- 
27.4% of mothers in the study area were too busy to return for follow –up vs. 23.2% in 
the control area. Nevertheless 29.2% of women were not convinced to return for follow-
up visit in the study area, vs. 55.6% in the control area .(Table  17.) However there are  
significant differences between the study and control areas regarding children classified 
as having, cough , pneumonia, and ear infection P<0.001, figure (V). 
4.6. Reasons for didn’t come back immediately:- 
In the study area 20.5% of women were forgotten vs. 21.9% in the control to come back 
immediately. There is a significant difference regarding the variable “not convinced” as it 
was mentioned by 13.4% of mothers in the study area vs. 51.5% in the control table 17. 
However there is a significant difference between the study and control areas regarding 
percentages of children who brought back immediately with cough 71.4% vs. 16.7% for 
malaria and ear infection P<0.001. Figure No(V) 
Section ( 3 ) 
1. The association between socio-economic  characteristics of mothers 
and their response to home management recommendations:- 
There is association between the response of mothers and their level of education, as 
women who received more than 4 years of education proved to respond more positively 
than women who received less than 4 years education .The differences were strongly 
positive for women who come back immediately and increased fluids P<0.001 Table 18. 
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2. The association between the response of mothers and occupation:- 
No significant differences was observed between the response mothers and occupation 
Table  (9) 
3.Association between the response of mothers and  spacing:- 
The association between the response of mothers and the space between the last child and 
the preceding one is not universal for all variables. It was proved that spacing affected 
positively on women performance regarding come for follow up   
4.Association between the response of mother and the number of under five children 
per mothers: - 
Women who has one under five child performed better in both study and control areas in 
terms of come back immediately and in study area only for increase fluids and continue 
feeding. Table 21. 
5. Association between the response of mother and the family income per month:   
Family income per month more than 15,000 SD positively affects mothers performance 
in come for follow –up and come back immediately in the study area ( P=< 0.001) . 
However , women of family income less than 15,000 SD per month performed better in 
terms of  increase fluids and increase breastfeeding Table 22. 
Mothers reponse to health workers recommendations :- 
Irrespective of different causes for negative responses of mothers to health workers 
recommendations, the performance of mothers in the study area proved to be far better 
than in the control area, with significant differences in some variables such as increase 
fluids ( P< p0.001 , especially for cough , pneumonia, malaria ,and ear infection (P<001)      
There are also significant differences between the study and control areas 
regarding children received continue feeding and increase breastfeeding with the 
following classification 
,and increase breastfeeding with the following classifications: cough, malaria ,and 
ear infection (P<0.001) f 
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Section ( 4) 
 Out come of children illnesses :-    
The results of these study showed a strong relationship between the out come of children 
illnesses and positive response of their mothers to health workers recommendations 
regarding increase fluids, continue feeding, increase breastfeeding, return back 
immediately (if needed), and return for follow –up visits. The differences in both study 
and control areas, between the percentages of children who improved vs. deteriorated 
ones were strongly significant (P<0.001 for all above mentioned variable. (Tables 23-29).  
Note      
 The p value is for  difference in improvement between the study and 
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Table (1). Occupational status of mothers in the study and control areas  
 
 
 
Table (2) years of schooling of mothers in the study &  control areas . 
 
 
 
 
 
 
 
Study Control 
 
variable 
N  % N  % 
 
Housewives 420 94.6 416 93.8 
 
Working mothers 24 5.4 27 6.2 
 
Total 447 100 443 100 
 
Study Control Variable 
N  % N  % 
< 1 year of education 162 36.2 165 37.7 
 
1 - 4 years of education 78 17.5 68 15.5 
 
5 - 11 years of education 152 34.0 163 37.2 
 
12 + years of education 55 12.3 47 9.6 
 
Total 447 100.0 443 100.0 
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Table (3). Number of under five children per mother  
In the study and control groups 
 
X2 = 0.25       P value =  0.88 
 
Table (4). Space between the last child and the preceding one for study 
and control mothers 
                                                      
 
X2 = 4.03          P value = 0.90 
 
 
 
 
 
Study Control 
 
Variable 
N  % N  % 
 
One child 167 37.5 159 35.9 
 
Two children 248 55.4 250 56.4 
 
Three children 32 7.1 34 7.7 
 
Total 447 100.0 443 100.0 
 
Study  Control 
 
Variable 
N  % N  % 
 
< 24 months 259 57.9 256 57.8 
 
> 24 months 188 42.1 187 42.2 
 
Total 447 100 443 100 
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Table (5). Family income per month  
in the study and control areas. 
X2 = 2.25              P = 0.32 
 
Table (6). Age distribution of the enrolled children in 
the study and control areas . 
                                                     X2= 4.99       P=0.80 
 
 
 
 
Study 
 
Control Variable 
(SD/month) 
N  % N  % 
< 15.000 SD  280 62.6 256 57.8 
 
15.000 – 35.000 SD  133 29.8 151 34.1 
 
> 35.000 SD  34 7.6 36 8.1 
 
Total 447 100 443 100 
 
Study Control 
 
Age Group 
(months) 
N % N % 
 
< 12 193 43.2 195 44.0 
 
12 - 24 103 23.0 101 22.8 
 
25 - 36 121 27.1 111 25.1 
 
37- 60 30 6.7 36 8.1 
 
TOTAL 447 100.0 443 100.0 
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Table (7)  Classifications of nutritional problems  
of the study and control children 
 
 
 
1-Feeding problem (study/control)    p value < 0.001 
2-Anemia (study/control)                  p value  < 0.001 
           3- very low weight (study/control           P < 0.001              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study N=447     Control N=443 
Yes No Yes No 
 
 
Classificati
on 
N. % N. % N. % N. % 
 
Feeding 
problem 
148 33.1 299 66.9 62 14.0 381 86.0 
 
Anemia 55 12.3 392 87.7 23 5.2 420 94.8 
 
Very low 
weight 
63 14.1 284 85.9 24 5.4 419 94.6 
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Table (8). Major classifications of enrolled children  
in the study & control areas  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study N = 447  Control N = 443 
 
 
Classification 
No. % No. % 
Cough 60 13.4 74 16.7 
 
Pneumonia 165 36.9 150 33.9 
 
Diarrhea 178 39.2 159 35.9 
 
Malaria 244 54.6 232 52.4 
 
Measles 1 0.2 0 0.0 
 
Ear infection 24 4.4 5 1.1 
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Figure (I).: Response of mothers to general recommendations  
In the study and control areas   
    
 
Increased fluids P< 0.001 
Continued feeding P< 0.60 
Increased breastfeeding P< 0.05 
Come for follow-up P< 0.04 
Come back immediately P< 0.02 
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Figure( 2). Children received increased fluids in all classifications  
In the study and control areas   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                               
     
C0ugh  study/ control P< 0.001 
Pneumonia study/ control P< 0.001 
Diarrhea study/ control P< 0.05 
Malaria study/ control P< 0.001 
Ear infection study/ control P< 0.001 
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Figure (3). Children received continued feeding in all classifications in 
the study and control areas 
 
C0ugh  study/ control P< 0.001 
Pneumonia study/ control P< 0.01 
Diarrhea study/ control P< 0.31 
Malaria study/ control P< 0.001 
Ear infection study/ control P< 0.001 
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Figure (4). Children received increased breastfeeding in all 
classifications in the study and control areas.  
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Figure (5) Children brought for follow up in all classifications  
in the study and control areas.  
Khartoum State, August 2000. 
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Figure (6). Children brought back immediately in all classifications  in 
the study & control areas 
 
C0ugh  study/ control P< 0.001 
Pneumonia study/ control P< 0.11 
Diarrhea study/ control P< 0.04 
Malaria study/ control P< 0.001 
Ear infection study/ control P< 0.001 
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Discussion 
 
Improving quality of health care provided to children has been one of the priority concerns 
of the health planners in Sudan for the last 20 years ( 7).  
More than one element is involved in improving the quality of the health care for children, 
training of care providers in standard management of the major childhood diseases, 
equipping the first level health facilities with the needed drugs and supplies and 
strengthening the referral system are among the essential requirements. 
Training of medical assistants in the standard case management of diarrhoeal diseases  and 
acute respirtory infections was being carried in the study area up to 1998 when IMCI was 
itroduced to the area and all medical assistants were trained in IMCI .  
in the control area training in case management of diarrhoea and acute respiratory 
infections in addition to other types of in service training  of meddical assistants is going 
on.  
Advice for mothers as part of standard case management  tranining, was introduced by 
the CDD/ARI programmes in 1993 through using a seprate manule on how to 
communicate with mothers or caretakers, however the results reveled by many studies 
concerning practices of mothers or caretakers, related to their children’s illness were 
considered to be  not satisfactory as stated by the IMCI review which was conducted in 
1999 (63).   
   Counsel the mother about the child’s illness and her own health, is  one of the modules 
used during training of medical assistants in IMCI case management. (Annex 2)  
When the response of mothers was evaluated during this study, it was found that 83% of 
the study mothers had complied with the medical assistant advice and gave increased 
amount of fluids for their ill children, while only 55% of the control mothers who were 
not exposed to a similar counseling process gave an increased amount of fluids for their 
ill children. (Figure 1)  
It is clear that the difference between the study and control areas is highly significant in 
relation to this variable (increase fluids) and the results of the this study is 
considered a very encouraging one compared to the previous studies.  
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In 1992 a house hold survey was conducted by the national CDD Programme which 
involved many health areas in Khartoum state, the study and control areas were among 
the surveyed areas.  
The results of that survey showed that only 20% of the children with diarrhoea received 
an increased amount of fluids during their illness. (37) Another household survey (44) 
was conducted in the same areas during 1996 and showed that 38% of the ill children 
received an increased amount of fluids.  
The importance of feeding the child during illness is across cutting message in all child 
health Programmes however experiences in different countries and communities 
indicated that one of the major difficulties facing the progress of these programmes is to 
convience mothers to continue feeding for their children during illness and to increase 
breast feeding for their young children while they are ill (61). 
A survey conducted in Assuit governorate in Egypt in 1994 found that only 17% of the 
mothers of ill children (with diarrhoea or pneumonia) continued to feed their children 
during illness (72).  
A similar survey was conducted in Khartoum State in 1992 (37) and showed that only 
28% of the interviewed mothers continued to feed their children during illness.  
In 1995 CDD/ARI household survey was conducted in Sudan and found that only 47% of 
mothers of ill children responded to the health workers advice and continued to feed their 
children during illness (44).  
In this study, 66.2% of the study mothers continued to feed their children during illness 
(fig1) .  
Also 52.1% mothers in this study (study group) increased breast feeding for their ill 
children in response to the advice of the medical assistant(fig1). When compared to 
previous studies using this variable (increase breast feeding during child illness), one of 
those studies was conducted in Khartoum north in 1997 (71) where a group of mothers 
were exposed to an educational Programme on how to care for their children. An 
evaluation survey was conducted and it was found that only 38.7% of the mothers 
increased breast feeding for their ill children.  
In a follow-up after training ( 4-6 weeks after training), for trained health workers in 
Uganda, it was found that 60% of health workers correctly  assed the sick children, while 
81%, 83%, and 91% correctly classified them, prescribed treatment and counseled the 
mothers respectively.     
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A report of a study conducted in Bangladesh during 2000 on the effectiveness of 
counseling in promotion of exclusive Breast feeding, stated that counseling significantly 
improved breast feeding practices.  And the prevalence of exclusive breast feeding was 
found to be 70% for the study group compared to 6% for the control group (73).  
Also the same report showed a significant improvement in complementary feeding pattern.  
 
The assessment of the outcome of children’s illness in the study and control areas 
in this study, and its association to the response of their mothers, is one of the objectives 
of the study.  
The enrolled children in the study and control areas, were not among the severely ill 
group, and usually, the natural course of their diseases is towards improvement 
(according to their classifications).  
The results showed that 93% & 90.7% of the study and control children respectively, who 
received increased fluids during their illness were improved ( table 23) while 80.6% and 
76.5% of those who didn’t received increased fluids were improved (table 23). 
Also it was found that 96% of the study children who received continued feeding were 
improved, while 64.7%% of the control children who received continued feeding were 
improved. (table 24)  
It is clear that the difference between the tow groups is highly significant and the same is 
applied for the other varriables. (tables 25, 26 and 27).   
The difference in the outcome between the respondents and the non-respondents is more 
clear in relation to follow up.  
Although the response to the follow up is generally very low among both study and 
control mothers -10.4% and 4.4%- in the study and control groups respectively( table 27), 
but the out come of those who responded to follow up among the study group was quite 
different from those who responded among the control group.  
 Although the outcome of both study and control groups was good, but still if we 
considered the respondents and non-respondents, it is clear that the response has 
improved the outcome.  
Some essential Socioeconomic factors related to the study and control mothers were 
assessed in terms of the association between those factors and the response of mothers: 
 
   Education:  
The Safe Motherhood survey 1999 showed that among women in the age group20-24 , 
34.6% are illiterate, 27.2% received primary schooling or less, while only 21.0 
completed the secondary schools. 
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When the study and cnotrol mothers were organized in two groups according to their 
education level,< 4 years of schooling (first group) and 4 years and above of schooling 
(second group) it was found that 85.2% of the study mothers in group (1) had comptied 
with the medical assistants advice and increased fluids for their children while only 
56% of the control mothers in the same education group did the same (table18) . 
The difference between the two groups is highly significant. The  
same is applied for group (2).   
The response of the study mothers when compared to the control mothers with the same 
education level, a significant difference was found between them, which suggest that 
the education of mothers has no influence on their response and that it was the presence  
of the intervention in the study area which made the difference.  
A similar observation was reported by a study conducted in 1995 on mothers’ knowledge 
of Road to health card components. 
The results of the above mentioned study stated that no significant difference was 
observed between the illiterate group of mothers and the educated group concerning their 
knowledge about Road to health card when both groups were subjected to the same 
intervention. 
  Occupation:  
When the study and control mothers were classified to housewives and working mothers 
and their response to home management recommendations was assessed, a highly 
significant difference was observed between the study and control housewives when 83% 
and 58.4% of the study and control housewives were responded to increase fluids and the 
same is applied to the other varibles (table 19).  
Also the same is applied for the working mother 82.6% and 52% of the study and control 
mothers respectively were positively respanded. (table 19).  
Child spacing:  
The space between the last child and the preceding one for the same mother in the study 
and control groups was recorded during data collection. When the study and control 
mothers were clssified, to two groups according to this factor up to 2 months (group 1) 
and the > 24 months (group 2), significant diffrence was observed between the response 
of the study and control mothers in the  first group in all variable except contiue feeding 
(table 20). 
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For the second group no diffrence was observed between the study and control mothers 
except in follow up table (20).  
Number of under five children:  
The fertility rates have reported to be declined in Sudan during the last two decades from 
6.85 live births/ women during 1980-85 to 5.9 for the 0-14 years preceding the SMS 
survey 1999 
The number of under five children per mother for the study and control mothers was 
recorded during data collection . When the study and control mothers were organized in 
two groups, who have one under five years (group 1) who have more than one under five 
child (group 2) a significant difference was found between the response of the study and 
control  mothers belonging to group (1) and study and control mothers belonging to 
group (2).   
Family income  
The family income per month was recorded during data collection. The study and control 
mothers were organized in two groups according to family income. The first group are 
those belonging to families with monthly income of up to 150.000 sudanese pounds, the 
second group are those of family income of 150.000 sudanese pounds and above ( this 
classification was based on assessment of poverty … it was observed that, there was no 
significant difference between the response of the study mothers who were belonging to 
the first group.  
In the first 3 varribles and there was a highly significant diffrence in follow up and come 
back immediately and the same is applied to the second group (table 22).     
   It is clear that the difference in the advises delivered  to mothers using the classical way 
of health education programmes and using the IMCI strategy is that through IMCI 
strategy, the advises to mothers is conveyed during a counseling process which was 
proved  in this study to be more effective than the classical methods. 
Also the result of this study documented that the positive practices of mothers related to 
child health could be maintained through good counselling conducted by IMCI trained 
health workers.  
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CHAPTER 6 
 
CONCLUSION 
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Conclusion 
 
 
It is concluded that, the positive practices of mothers have good impact on their 
children’s health as proved by this study and this positive practice could be improved and 
sustained through good counseling process (which is part of IMCI trained health worker’s 
duties)  
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CHAPTER 7 
 
RECOMMENDATIONS 
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Recommendations 
 
1- It is recommended that IMCI strategy should be implemented in other all areas in 
Sudan to help in improving the situation of child health. 
 
2- The medical assistant, as a key health personnel in rural setting can play a more 
comprehensive role, so upgrading of the curricula of medical assistants schools 
and in-service training is recommended. 
 
3- Further studies to analysis the impact of IMCI strategy in reduction of childhood 
morbidity with special emphasis on nutritional problems is highly recommended. 
 
